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poses oniy and Signetics makes no representation or warranty that such appiica- 
tions will be suitable for the use specified without further testing or modifica¬ 
tion. Reproduction of any portion hereof without the prior written consent of 
Signetics is prohibited. 
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LOGIC PRODUCTS 


PREFACE 


Signetics would like to thank you for your interest in our FAST^*^ product line. Be¬ 
cause of its wide customer acceptance, FAST has become the preferred high-perfor¬ 
mance Logic family of the 80’s. We are proud to participate in and contribute to the 
dynamic growth of this market. 

Each data sheet contained in this manuai is designed to stand aione and reflect the 
latest DC and AC specifications for a particular product. Features of this first 
Signetics FAST Data Manual include: 

• Availability and Functional Cross-Reference Guides 

• A Circuit Characteristics Section 

• A User’s Guide 

• Selected Application Notes 

• A Chapter on Surface-Mounted Devices (SMD) 

• Introduction of the SO surface-mounted package as a commercial option 

New FAST part types are being released monthly. As you see new product announce¬ 
ments, you should contact your local Signetics sales office, representative or autho¬ 
rized distributor, or write Signetics, do Information Services at 811 East Argues 
Avenue, P.O. Box 3409, Sunnyvale, California 94088-3409, for the latest technical Infor¬ 
mation. 

In addition to FAST, Signetics Logic Division offers a line of commercial Logic prod¬ 
ucts which spans a wide speed/power spectrum from 10K/100K ECL to HC/HCT High- 
Speed CMOS, and Includes Industry-standard families such as 4000 Series CMOS, 74, 
74LS, and 74S Logic. Information on these product lines is also available from your 
nearest Signetics sales office, sales representative or authorized distributor. 


Signetics Logic Division 


^'^FAST is a trademark of Fairchild Camera and Instruments Corporation 
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LOGIC PRODUCTS 


INTRODUCTION 54/74F FAST TTL 

THE HIGH-SPEED LOGIC OF THE 80’s 


PRODUCT DESCRIPTION 

Signetics has combined advanced oxide-isolated fabrication 
techniques with standard TTL functions to create a new family 
designed for the 80’s. The high operating speeds of FAST can 
push system operating speeds into areas previously reserved for 
10K ECL, but with simple TTL design rules and single 5V power 
supplies. Low input ioading aiiows the user to mix LS, ALS.and 
HCMOS in the same system without the need for translators and 
restrictive fanout requirements. 

FAST circuits are pin-for-pin replacements for 74S types, but 
offer power dissipation 3-4 times lower and higher operating 
speeds. Existing systems can achieve much lower power by 
replacing the 74S types with the corresponding FAST devices, 
with no changes other than reducing the size of the power 
supply. 

The input structure provides better noise immunity because of 
higher thresholds, while the oxide-isolation and new circuit tech¬ 
niques create devices that have less variation with temperature 
or supply voltage than existing TTL logic families. Signetics 
guarantees all ac parameters under realistic system condi¬ 
tions—across the supply voltage spread and the temperature 
range, and with heavy 50pF output loads. 

The use of high-capacItance PNP inputs has been avoided, and 
clamping diodes have been added to both the Inputs and out¬ 
puts to prevent negative overshoots. High input breakdown 
voltages allow unused Inputs to be tied directly to Vcc without 
pullup resistors. 

Multiple sources and a complete family of powerful circuits 
combine to make Signetics FAST the logic choice of the 80’s! 


FEATURES 

• 3ns propagation delays 

• 4niW/gate power dissipation 

• Guaranteed AC performance over temperature 
and supply voltage spreads 

• Improved input and output structures 

• Standard TTL functions and pinouts 

• Replacement for “S” types ... 1/4 the power 

• Designer’s choice for new system designs 


THE SPEED/POWER 
SPECTRUM 


BASIC FAST GATE 


Vcc 



TRANSFER FUNCTIONS 
AT ROOM TEMPERATURE 
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Figure 3 
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INTRODUCTION 


54/74F FAST TTL 
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LOGIC PRODUCTS 


ORDERING INFORMATION 


ORDERING INFORMATION 

The Signetics FAST products are available 
in a variety of packages and two tempera¬ 
ture ranges. The correct ordering code of 
part number for the devices is an alpha¬ 
numeric sequence as explained below. The 
commercial range (74FXX) devices are 


available in plastic dual-in-line (DIP) and 
SO packages, and the military range 
(54FXX) devices are available In ceramic 
DIP and leadless chip carrier (LLCC). All 
devices are not available in both tempera¬ 
ture ranges or all packages. The ordering 
codes on the individual data sheets in¬ 
dicate the normal or planned availability of 


the product. However, the availability of 
specifc part numbers can be obtained 
from your local Signetics sales office or 
franchised distributor. 


ORDERING CODE 


74F244 



Package Styie 
Device Number 


Temperature Range 


TEMPERATURE RANGE 

DEVICE NUMBER 

PACKAGE STYLE 

N = Commercial Range 

0°C to -i-70°C 

74F244 

N = Piastic DIP 

D = SO Plastic 

S= Military Range 
-55°C to + 125°C 

54F244 

F = Ceramic DIP 

G = Leadless Chip Carrier 
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LOGIC PRODUCTS 


PRODUCT STATUS AND DEFINITIONS 


DEFINITION OF TERMS 


Data Sheet Identification Product Status Definition 


Preview 


Formative or This data sheet contains the design 
In Design specifications for product develop¬ 

ment. Specifications may change in 
any manner without notice. 


Advance Information 


Preliminary 


No 

Identification 

Noted 


Sampiing or This data sheet contains advance in- 
Pre-Production formation and specifications are 
subject to change without notice. 


This data sheet contains preiiminary 
data and suppiementary data will be 
published at a later data. Signetics 
reserves the right to make changes 
at any time without notice in order to 
improve design and supply the best 
possible product. 

Full This data sheet contains final speci- 

Production fications. Signetics reserves the 
right to make changes at any time 
without notice in order to improve 
design and supply the best possible 
product. 


First 

Production 


X 
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LOGIC PRODUCTS 


NUMERICAL INDEX 


74F SERIES DESCRIPTION PAGE 

74F00 Quad 2-Input NAND Gate. 5-1 

74F02 Quad 2-Input NOR Gate. 5-4 

74F04 Hex Inverter. 5-7 

74F08 Quad 2-Input AND Gate. 5-10 

74F10 Triple 3-Input NAND Gate. 5-13 

74F11 Triple 3-Input AND Gate. 5-13 

74F13 Dual 4-lnput NAND Schmitt Trigger. 5-16 

74F14 Hex Inverter Schmitt Trigger. 5-19 

74F20 Dual 4-lnput NAND Gate. 5-22 

74F32 Quad 2-1 nput OR Gate. 5-25 

74F37 Quad 2-Input NAND Buffer. 5-28 

74F38 Quad 2-Input NAND Buffer (Open Collector). 5-31 

74F40 Dual 4-lnput NAND Buffer. 5-34 

74F64 4-2-3-2 Input AND-OR-Invert Gate. 5-37 

74F74 Dual D-Type Flip-Flop. 5-40 

74F85 4-Bit Magnitude Comparator. 5-45 

74F86 Quad 2-[nput Exclusive-OR Gate. 5-51 

74F109 Dual J-K Positive Edge-Triggered Flip-Flop. 5-54 

74F112 DualJ-K Negative Edge-Triggered Flip-Flop. 5-59 

74F113 DualJ-K Negative Edge-Triggered Flip-Flop Without Reset. 5-64 

74F114 DualJ-K Negative Edge-Triggered Flip-Flop (With Common Clock and Reset). 5-69 

74F132 Quad 2-Input NAND Schmitt Trigger. 5-74 

74F138 1-of-8 Decoder/Demultiplexer. 5-77 

74F139 Dual 1-of-4 Decoder/Demultiplexer. 5-81 

74F148 8-Input Priority Encoder. 5-85 

74F151 8-Input Multiplexer. 5-90 

74F153 Dual 4-Line to 1-Line Multiplexer. 5-94 

74F157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted). 5-98 

74F158 Quad 2-Input Data Selector/Multiplexer (Inverted). 5-98 

74F160A Synchronous BCD Decade Counter, Asynchronous Reset.5-103 

74F161A Synchronous Binary Counter, Asynchronous Reset.5-103 

74F162A Synchronous BCD Decade Counter, Synchronous Reset.5-103 

74F163A Synchronous Binary Counter, Synchronous Reset..5-103 

74F164 8-Bit Serial-In Parallel-Out Shift Register. 5-111 

74F168 4-Bit Up/Down BCD Decade Synchronous Counter.5-116 

74F169 4-Bit Up/Down Binary Synchronous Counter.5-116 

74F174 Hex D Flip-Flop. 5-125 

74F175 Quad D Flip-Flop.5-129 

74F181 4-Bit Arithmetic Logic Unit.5-133 

74F182 Carry Lookahead Generator.5-140 

74F190 Asynchronous Presettable BCD/Decade Up/Down Counter.5-144 

74F191 Asynchronous Presettable 4-Bit Binary Up/Down Counter.5-144 

74F192 Synchronous Presettable BCD Decade Up/Down Center.5-152 

74F193 Synchronous Presettable 4-Bit Binary Up/Down Counter. 5-152 

74F194 4-Bit Bidirectional Universal Shift Register. 5-159 

74F195 4-Bit Parallel Access Shift Register.5-165 

74F240 Octal Inverter Buffer (3-State).5-170 

74F241 Octal Buffer (3-State).5-170 

74F242 Quad Transceiver, Inverting (3-State).5-175 

74F243 Quad Transceiver (3-State).5-175 

74F244 Octal Buffer (3-State). .5-180 

74F245 Octal Transceiver (3-State).5-184 

74F251 8-Input Multiplexer (3-State).5-188 

74F253 Dual 4-lnput Multiplexer (3-State).5-193 

74F256 Dual 4-Bit Addressable Latch.5-197 

74F257 Quad 2-Lineto 1-Line Data Selector/Multiplexer (3-State). 5-203 

74F258 Quad 2-Line to 1 -Line Data Selector/Multiplexer (3-State).5-208 

74F259 8-Bit Addressable Latch.5-212 

74F269 8-Bit Bidirectional Binary Counter.5-218 

74F273 Octal D Flip-Flop.5-223 
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LOGIC PRODUVwib 


NUMERICAL INDEX 


74FSERIES DESCRIPTION PAGE 

74F280A 9-Bit Odd/Even Parity Generator/Checker. . 5-227 

74F283 4-Bit Binary Full Adder With Fast Carry ..5-231 

74F298 Quad 2-Input Multiplexer With Storage.5-236 

74F299 8-Input Universal Shift/Storage Register (3-State). 5-240 

74F322 8-Input Serial/Parallel Register With Sign Extend (3-State). 5-246 

74F323 8-Input Universal Shift/Storage Register With Synchronous Reset and Common I/O Pins (3-State)..5-253 

74F350 4-Bit Shifter (3-State). 5-259 

74F352 Dual 4-Une to l-Line Multiplexer. 5-265 

74F353 Dual 4-Input Multiplexer (3-State). 5-269 

74F365 Hex Buffer Driver (3-State).5-273 

74F366 Hex Inverter Buffer (3-State).5-273 

74F367 Hex (Dual -i- Quad) Buffer Driver (3-State).5-273 

74F368 Hex (Dual -i- Quad) Inverter Buffer (3-State). 5-273 

74F373 Octal Transparent Latch (3-State). 5-278 

74F374 Octal D Flip-Flop (3-State).5-278 

74F377 Octal D Flip-Flop With Clock Enable. 5-284 

74F378 Hex D Flip-Flop With Clock Enable.5-288 

74F379 Quad Parallel Register (With Enable).5-292 

74F395 4-Bit Cascadable Shift Register (3-State). 5-296 

74F398 Quad 2-Port Register With True and Complement Outputs. 5-302 

74F399 Quad 2-Port Register. 5-302 

74F521 8-Bit Identity Comparator. 5-306 

74F524 8-Bit Registered Comparator (Open-Collector-H 3-State).5-311 

74F533 Octal Transparent Latch (3-State).5-318 

74F534 Octal D Flip-Flop (3-State). 5-318 

74F545 Octal Bidirectional Transceiver (With 3-State Inputs/Outputs). 5-324 

74F579 8-Bit Bidirectional Binary Counter (3-State).5-328 

74F588 Octal Bidirectional Transceiver With IEEE-488 Termination Resistors (3-State Inputs/Outputs).. 5-333 

74F604 Dual Octal Register (3-State). 5-338 

74F605 Dual Octal Register (Open-Collector). 5-338 

74F620 Octal Bus Transceiver, Inverting (3-State).5-344 

74F621 Octal Bus Transceiver, Non-Inverting (Open Collector).. 5-349 

74F622 Octal Bus Transceiver, Inverting (Open Collector). . 5-349 

74F623 Octal Bus Transceiver, Non-Inverting (3-State). 5-344 

74F630 16-Bit Parallel Error Detection and Correction Circuit (3-State)... 5-353 

74F631 16-Bit Parallel Error Detection and Correction Circuit (Open Collector).5-353 

74F646 Octal Transceiver/Register, Non-Inverting (3-State) ..5-360 

74F647 Octal Transceiver/Register, Non-Inverting (Open Collector). 5-360 

74F648 Octal Transceiver/Register, Inverting (3-State).5-360 

74F649 Octal Transceiver/Register, Inverting (Open Collector).5-360 

74F655 Octal Buffer/Line Driver With Parity, Inverting (3-State). 5-368 

74F656 Octal Buffer/Line Driver With Parity, Non-Inverting (3-State). 5-368 

74F657 Octal Bidirectional Transceiver With 8-Bit Parity Generator/Checker (3-State). 5-373 

74F673 16-Bit Shift Register (Serlal-ln/Serial-Parallel Out). 5-378 

74F674 16-Bit Shift Register (Serial-Parallel In/Serial-Out), 3-State. 5-384 

74F675 16-Bit Shift Register (Serial-ln/Serlal-Parallel Out). 5-390 

74F676 16-Blt Shift Register (Parallel-In to Serial-Out, Serial-In to Serial-Out). 5-395 

74F779 8-Bit Bidirectional Binary Counter (Multiplexed 3-State I/O Ports).5-400 

74F3037* Quad 2-Input 30fl Transmission Line Driver.. 

74F3040* Dual 4-Input 30Q Transmission Line Driver. 

*Data sheets soon to be available. Contact nearest Signetics sales office. 
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LOGIC PRODUCTS 


AVAILABILITY GUIDE 


DEVICE 

DESCRIPTION 

AVAIL¬ 

ABILITY 

74F00 

Quad 2-input NAND Gate 

A 

74F02 

Quad 2-Input NOR Gate 

A 

74F04 

Hex Inverter 

A 

74F08 

Quad 2-Input AND Gate 

A 

74F10 

Triple 3-Input NAND Gate 

A 

74F11 

Triple 3-Input AND Gate 

A 

74F13 

Dual 4-Input NAND Schmitt Trigger 

A 

74F14 

Hex Schmitt Trigger 

A 

74F20 

Dual 4-Input NAND Gate 

A 

74F32 

Quad 2-Input OR Gate 

A 

74F37 

Quad 2-Input NAND Buffer 

1H 84 

74F38 

Quad 2-Input NAND Buffer, OC 

1H 84 

74F40 

Dual 4-Input NAND Buffer 

1H 84 

74F64 

4-2-3-2 Input AND/OR Invert Gate 

A 

74F74 

Dual D-Type Flip-Flop 

A 

74F85 

4-Bit Magnitude Comparator 

1H 84 

74F86 

Quad 2-Input Exclusive-OR Gate 

A 

74F109 

Dual JK Flip-Flop 

A 

74F112 

Dual JK Flip-Flop 

2H 84 

74F113 

Dual JK Flip-Flop 

2H 84 

74F114 

Dual JK Flip-Flop 

2H 84 

74F132 

Quad 2-Input NAND Schmitt Trigger 

A 

74F138 

1-of-8 Decoder/Demultiplexer 

A 

74F139 

Dual 1-of-4 Decoder/Demultiplexer 

A 

74F148 

8-Bit Priority Encoder 

2H 84 

74F151 

8-Input Multiplexer 

1H84 

74F153 

Dual 4-Input Multiplexer 

2H 84 

74F157 

Quad 2-Input Multiplexer 

A 

74F158 

Quad 2-Input Multiplexer 

A 

74F160A 

BCD Decade Counter, Asynch Reset 

2H 84 

74F161A 

4-Bit Binary Counter, Asynch Reset 

2H 84 

74F162A 

BCD Decade Counter, Synch Reset 

2H 84 

74F163A 

4-Bit Binary Counter, Synch Reset 

2H 84 

74F164 

8-Bit SlPO Shift Register 

2H 84 

74F168 

4-Bit Up/Down Decade Counter (3-State) 

2H 84 

74F169 

4-Bit Up/Down Binary Counter (3-State) 

2H 84 

74F174 

Hex D Flip-Flop with Common Master 
Reset 

2H 84 

74F175 

Quad D Flip-Flop with Common Master 
Reset 

2H 84 

74F181 

4-Bit Arithmetic Logic Unit 

2H 84 

74F182 

Carry Lookahead Generator 

2H 84 

74F189 

4-Bit Random Access Memory (3-State) 

1985 

74F190 

Up/Down Decade Counter 

2H 84 

74F191 

Up/Down Binary Counter 

2H 84 

74F192 

Up/Down Decade Counter 

2H 84 

74F193 

Up/Down Binary Counter 

2H 84 

74F194 

4-Bit Bidirectional Universal Shift 
Register 

A 

74F195 

4-Bit Parallel Access Shift Register 

1H 84 

74F198* 

8-Blt Bidirectional Universal Shift 
Register 

1985 

74F240 

Octal Inverting Bus/Line Driver (3-State) 

A 

74F241 

Octal Bus/Line Driver (3-State) 

A 


DEVICE 

DESCRIPTION 

AVAIL¬ 

ABILITY 

74F242 

Quad Bus Transceiver (3-State) 

A 

74F243 

Quad Bus Transceiver (3-State) 

A 

74F244 

Quad Bus/Line Driver (3-State) 

A 

74F245 

Octal Bus Transceiver (3-State) 

1H 84 

74F251 

8-Input Multiplexer (3-State) 

1H 84 

74F253 

Dual 4-Input Multiplexer (3-State) 

2H 84 

74F256 

Dual 4-Bit Addressable Latch 

A 

74F257 

Quad 2-Input Multiplexer (3-State) 

A 

74F258 

Quad 2-Input Multiplexer (3-State) 

A 

74F259 

8-Bit Addressable Latch 

A 

74F269 

8-Bit Up/Down Counter (3-State) 

1H 84 

74F273 

Octal D Flip-Flop 

1H 84 

74F280A 

9-Bit Parity Generator/Checker 

A 

74F283 

4-Bit Adder 

1985 

74F298 

Quad 2-lnput Multiplexer 

1H 84 

74F299 

Octal Shift/Storage Register (3-State) 

2H 84 

74F322 

Octal Shift/Storage Register (3-State) 

2H 84 

74F323 

Octal Shift/Storage Register (3-State) 

2H 84 

74F350 

4-Bit Shifter (3-State) 

A 

74F352 

Dual 4-Input Multiplexer (Inverted ’153) 

2H 84 

74F353 

Dual 4-Input Multiplexer (Inverted ’253) 

2H 84 

74F365 

Hex Buffer with Common Enable 
(3-State) 

1H 84 

74F366 

Hex Inverter with Common Enable 
(3-State) 

1H 84 

74F367 

Hex Buffer, 4-Bit and 2-Bit (3-State) 

1H 84 

74F368 

Hex Inverter, 4-Bit and 2-Bit (3-State) 

1H 84 

74F373 

Octal D Latch (3-State) 

A 

74F374 

Octal D Flip-Flop (3-State) 

A 

74F377 

Octal D-Type Flip-Flop with Enable 

A 

74F378 

Hex D Flip-Flop with Enable 

2H 84 

74F379 

Quad D Flip-Flop with Enable 

2H84 

74F381* 

4-Bit Arithmetic Logic Unit 

1985 

74F382* : 

4-Bit Arithmetic Logic Unit 

1985 

74F384* 

8-Bit Serial/Parallel Two’s Complement 
Multiplier 

1985 

74F385* 

Quad Serial Adder/Subtractor 

1985 

74F395 

4-Bit Cascadable Shift Register (3-State) 

1H 84 

74F398 

4-Bit Flip-Flop, True and Complement 
Outputs 

2H 84 

74F399 

4-Bit Flip-Flop, True and Complement 
Outputs 

2H 84 

74F412 

Multi-Mode Buffered Latch (3-State) 

1985 

74F521 

Octal Comparator 

A 

74F524 

8-Bit Register Comparator (OC) 

2H 84 

74F533 

Inverting Octal D Latch (3-State) 

A 

74F534 

Inverting Octal D Flip-Flop (3-State) 

A 

74F545 

Octal Bus Transceiver (3-State) 

1H 84 

74F568 

4-Bit Binary Up/Down Counter (3-State) 

2H 84 

74F569 

4-Bit Decade Up/Down Counter (3-State) 

2H 84 

74F579 

8-Bit Up/Down Counter, Common I/O 
(3-State) 

2H 84 

74F588 

GPIB Compatible Octal Transceiver 

1H 84 

74F595* 

8-Bit Shift Register with Output Latch 

1985 


’Data sheets soon to be available. Contact nearest Signetics sales office. 
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AVAILABILITY GUIDE 


DEVICE 

DESCRIPTION 

AVAIL^ 

ABILITY 

74F656 

Octal Buffer with Parity Generator- 
Checker (3-State) 

A 

74F657 

Octal Bus Transceiver with Parity 
Generator-Checker (3-State) 

2H 84 

74F673 

16-Bit Serial-In/Parallel-Out Shift 
Register (3-State) 

1985 

74F674 

16-Bit Parallel-ln/Serial-Out Shift 
Register (3-State) 

1985 

74F675 

16-Bit Serial-ln/Parallel-Out Shift 

Register with SO Capability 

1985 

74F676 

16-Bit Parailel-ln/Seriai-Out Shift 

Register with SO Capability 

1985 

74F779 

8-Blt Counter (3-State) 

2H 84 

74F784* 

8-Bit Serial/Parallel Multiplier (with 
Adder/Subtractor) 

1985 

74F3037* 

Quad 2-Input 300 Transmission Line 
Driver 

A 

74F3040* 

Dual 4-Input 30D Transmission Line 
Driver 

A 


DEVICE 

DESCRIPTION 

AVAIL¬ 

ABILITY 

74F597* 

8-Bit Shift Register with Input Latch 

1985 

74F598* 

8-Bit Shift Register with Input Latch 

1985 

74F604 

Dual 8-Blt Latch (3-State) 

1H 84 

74F605 

Dual 8-Bit Latch (OC) 

1H 84 

74F620 

Octal Bus Transceiver (3-State) 

1H 84 

74F621 

Octal Bus Transceiver (3-State) 

1H 84 

74F622 

Octal Bus Transceiver (OC) 

1H 84 

74F623 

Octal Bus Transceiver (3-State) 

1H 84 

74F630 

Memory Error Detector/Corrector 
(3-State) 

2H 84 

74F631 

Memory Error Detector/Corrector (OC) 

2H 84 

74F646 

Octal Bus Transceiver and Register 
(3-State) 

1H 84 

74F647 

Octal Bus Transceiver and Register (OC) 

1H 84 

74F648 

Octal Bus Transceiver and Register 
(3-State) 

1H 84 

74F649 

Octal Bus Transceiver and Register (OC) 

1H84 

74F655 

Octal Inverting Buffer with Parity 
Generator-Checker (3-State) 

A 


‘Data sheets soon to be available. Contact nearest Signetics sales office. 


FAST ORDERING INFORMATION 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0«C to + 70®C 

MILITARY RANGES 

Vcc * 5V ± 10%; Ta = - 55®C to + 125®C 

Plastic DIP 

N74F-N 


Plastic S0(1) 

N74F-D 


Ceramic DIP 


S54F—F 

Ceramic LLCC^^) 


S54F—G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is ceramic surface-mounted leadless chip carrier. 
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FUNCTION SELECTION GUIDE 


GATES 


FUNCTION 

DEVICE NUMBER 

Inverters 


Hex Inverter 

54/74F04 

Hex Inverter Schmitt Trigger 

74F14 

NAND 


Quad 2’lnput 

54/74FOO 

Triple 3-Input 

54/74F10 

Dual 4-Input, Schmitt Trigger | 

74F13 

Dual 4-Input 

54/74F20 

Quad 2-Input, Schmitt Trigger 

74F132 

AND 


Quad 2-input 

54/74F08 

Triple 3-Input 

54/74F11 

NOR 


Quad 2-Input 

54/74F02 

OR 


Quad 2-Input 

54/74F32 

Exclusive-OR 


Quad 

54/74F86 

Combination Gates 


4-2-3-2 Input AND-OR-Invert 

74F64 


DUAL FLIP-FLOPS 


FUNCTION 

DEVICE NUMBER 

CLOCK EDGE 

SET 

CLEAR 

D 

54/74F74 

S 

LOW 

LOW 

JK 

54/74F109 

J" 

LOW 

LOW 

JK 

74F112 

“L 

LOW 

LOW 

JK 

74F113 

“L 

LOW 


JK 

74F114 

"L 

LOW 

LOW 


MULTIPLE FLIP-FLOPS 


FUNCTION 

DEVICE NUMBER 

RESET LEVEL 

CLOCK EDGE 

OUTPUT 

Quad D 

54/74F175 

LOW 

S 

True Comp 

Quad D with Enable 

74F379 


s 

True Comp 

Hex D 

74F174 

LOW 

s 

True 

Hex D with Enable 

74F378 


T 

True 

Octal D 

74F273 

LOW 

s 

True 

Octal D, 3-State 

64/74F374 


s 

True 

Octal D, 3-State 

74F534 


s 

Comp 

Octal D with Enable 

74F377 


s 

True 


OTHER REGISTERS, REGISTER FILES 


FUNCTION 

DEVICE NUMBER 

BITS 

SERIAL ENTRY 

PARALLEL ENTRY 

CLOCK 

Quad 2 Port 

74F298 

4x2 


2D (mux) 

■L 

Quad 2 Port 

74F398 

4x2 


2D (mux) 

T 

Quad 2 Port 

74F399 

4x2 


2D (mux) 

J~ 


Signetics 


1-S 











LOGIC PRODUCTS 


FUNCTION SELECTION GUIDE 


LATCHES 


FUNCTION 

DEVICE NUMBER 

COMMON CLEAR (LEVEL) 

ENABLE INPUT (LEVEL) 

OUTPUT 

Dual 4-Bit Addressable 

74F256 

LOW 

1 (L) 

True 

Dual 4-Bit Addressable 

74F259 

LOW 

1 (H) 

True 

Octal, 3-State 

54/74F373 


1 (H) 

True 

Octal Inverting, 3-State 

74F533 


1 (H) 

Comp 

Multi-Mode Buffered, 3-State 

74F412* 

LOW 

1 (L), 2 (H) 

True 


MULTIPLEXERS 


FUNCTION 

DEVICE NUMBER 

ENABLE INPUT (LEVEL) 

SELECT INPUTS 

OUTPUT 

Quad 2-Input 

54/74F157 

1 (L) 

1 

True 

Quad 2-Input 

74F158 

1 (L) 

1 

True 

Quad 2-Input, 3-State 

54/74F257 


1 

True 

Quad 2-Input, 3-State 

74F258 


1 

Comp 

Dual 4-Input 

54/74F153 

2 (L) 

2 

True Comp 

Dual 4-Input 

74F352 

2 

2 

Comp 

Dual 4-Input, 3-State 

54/74F253 


2 

True 

Dual 4-Input, 3-State 

74F353 

2 

2 

Comp 

8-Input 

74F151 

1(L) 

3 

True Comp 

8-Input, 3-State 

54/74F251 


1 

True Comp 


DECODER/DEMULTIPLEXERS 


FUNCTION 

DEVICE NUMBER 

ADDRESS INPUTS 

ENABLE LEVEL 

OUTPUT LEVEL 

Dual 1-of-4 

74F139 

2-1-2 

i(L)+T{L) 

4(L)+4(L) 

1-of-8 

54/74F138 

3 

2 (L), 1 (H) 

8 (L) 


BUFFERS, DRIVERS AND TRANSCEIVERS 


FUNCTION 

DEVICE NUMBER 

OUTPUT 

Quad 2-Input NAND Buffer 

74F37 

Comp 

Quad 2-Input NAND Buffer, OC 

74F38 

Comp 

Dual 4-Input NAND Buffer 

74F40 

Comp 

Quad 2-Input NAND Transmission Driver 

74F3037* 

Comp 

Dual 4-Input NAND Transmission Driver 

74F3040* 

Comp 

Octal Transceiver 

74F621 

True 

Octal Transceiver 

74F622 

Comp 

Octal Transceiver and Registers 

74F647 

True 

Octal Transceiver and Registers 

74F649 

Comp 


‘Data sheets soon to be available. Contact nearest Signetics sales office. 
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SHIFT REGISTERS 


FUNCTION 

DEVICE NUMBER 

BITS 

SERIAL ENTRY 

PARALLEL ENTRY 

CLOCK 

Serial-ln/Parallel’Out 

74F164 

8 

^sa» ^sb 


_r 

Serial-ln/Parallel-Out Output Latch, 3-State 

74F595* 

8 

Ds 


s 

Serial-ln/Serial-Out/Parallel-Out, 3-State 

74F673 

16 

SI/0 


“L 

Serial-ln/Serial-Out/Parallel-Out 

74F675 

16 

D 


TX 

Serial-ln/Parallel-ln/Serial-Out, Parallel-Out 

74F195 

4 

J,K 

4D 

J" 

Serial-ln/Parallel-ln/Serial-Out, Parallel-Out 

74F598* 

8 


8 I/O 

S 

Serlal-ln/Parallel-ln/Serial-Out 

74F674 

16 

Sl/O 

Sl/O, 16D 


Serial-ln/Parallel-ln/Serlal-Out 

74F676 

16 

SI 

16D 

s 

Serial-In/Parallel-In/Parallel-Out Shift Right, 3-State 

74F395 

4 

Ds 

4D 

s 

Serial-ln/Parallel-ln/Serlal-Out, Parallel-Out, 3-State 

74F322 

8 

Do, 0, 

8 I/O 

T 

Serial-ln/Parallel-ln/Parallel-Out 

54/74F194 

4 

Dsf) Dg| 

4D 

S 

Serial-ln/Parallel-in/Parallel-Out, Bidirectional 

74F198* 

8 

Dgp Dgl 

8D 

J” 

Serlal-ln/Parallel-ln/Serial-Out, Parallel-Out, 3-State 

74F299 

8 

DsO» Ds7 

8 I/O 

T 

Serial-ln/Parallel-ln/Serlal-Out, Parallel-Out, 3-State 

74F323 

8 

DsO» Ds7 

8 I/O 

S 

Parallel-ln/Serial-Out Input Latch 

74F597* 

8 

Ds 

8D 

s 

Parallel-ln/Parallel-Out, 3-State 

74F350 

4 

l_3”l + 3 

4Y 


Parallel-ln/Parallel-Out, 3-State 

74F604 

16 


Ai-As, B-i-Bg 

s 

Parallel-ln/Parallel-Out, OC 

74F605 

16 


Ai-As, B-j-Bs 

s 

Parallel-ln/Parallel-Out, True and Complement Output 

74F398 

8 

S 

•oa”lod» ha“lld 

s 

Parallel-ln/Parallel-Out 

74F399 

8 

S 

•oa“*Od» lla'hd 

s 


COUNTERS 


FUNCTION 

DEVICE NUMBER 

MODULUS 

PARALLEL ENTRY 

PRESETTABLE 

CLOCK EDGE 

Synchronous 

74F160 

10 

S 

X 

-T 

Synchronous 

74F161 

16 

S 

X 

J" 

Synchronous 

74F162 

10 

s 

X 

S 

Synchronous 

74F163 

16 

s 

X 

T 

Up/Down 

74F168 

10 

s 

X 

J- 

Up/Down 

74F169 

16 

s 

X 

J" 

Up/Down 

74F190 

10 

A 

X 

J" 

Up/Down 

74F191 

16 

A 

X 

J" 

Up/Down 

74F192 

10 

A 

X 

J" 

Up/Down 

74F193 

16 

A 

X 

S 

Up/Down 

74F269 

8 

S 

X 

S 

Up/Down 

74F579 

8 

S (I/O) 

X 

s 

Up/Down, 3-State Multiplexed 

74F779 

8 

S (I/O) 

X 

s 


THREE-STATE BUFFERS, DRIVERS AND TRANSCEIVERS 


FUNCTION 

DEVICE NUMBER 

OUTPUT 

Quad Bus Transceiver 

74F242 

Comp 

Quad Bus Transceiver 

74F243 

True 

Hex Buffer 

74F365 

True 

Hex Inverter 

74F366 

Comp 

Hex Buffer, 4-Bit and 2-Bit 

74F367 

True 

Hex Inverter, 4-Bit and 2-Bit 

74F368 

Comp 

Octal Buffer 

54/74F240 

Comp 

Octal Buffer 

54/74F241 

True 

Octal Buffer 

54/74F244 

True 

Octal Buffer with Parity 

74F655 

Comp 

Octal Buffer with Parity 

74F656 

True 

Octal Transceiver 

74F245 

True 

Octal Transceiver 

74F545 

True 

Octal Transceiver with IEEE-488 Termination Resistors 

74F588 

True 

Octal Transceiver 

74F620 

Comp 

Octal Transceiver 

74F623 

True 

Octal Transceiver with Parity 

74F657 

True 

Octal Transceiver/Register 

74F646 

True 

Octal Transceiver/Register 

74F648 

Comp 


'Data sheets soon to be available. Contact nearest Signetics sales office. 
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PRIORITY ENCODERS 


FUNCTION 

DEVICE NUMBER 

INPUT ENABLE (LEVEL) 

INPUT/OUTPUT (LEVEL) 

8-to-3 

74F148 

LOW 

Active-LOW 


ARITHMETIC FUNCTIONS 


FUNCTION 

DEVICE NUMBER 

4-Bit ALU 

74F181 

4-Bit ALU 

74F381* 

4-Bit ALU with Overflow Output for Two’s Complement 

74F382* 

4-Bit Binary Full Adder with FAST Carry 

54/74F283 

Lookahead Carry Generator 

74F182 

Quad Serial Adder/Subtractor 

74F385* 


COMPARATORS 


FUNCTION 

DEVICE NUMBER 

4-Bit Comparator 

74F85 

8-Bit Comparator 

54/74F521 

8-Bit Register Comparator 

74F524 


PARITY 


FUNCTION 

DEVICE NUMBER 

9-Blt Odd/Even Parity Generator/Checker 

54/74F280A 


SPECIAL FUNCTIONS 


FUNCTION 

DEVICE NUMBER 

16-Bit Error Detection 

74F630 

16-Bit Error Detection/Correction Circuit 

74F631 

64-Bit RAM 

74F189 

8-Bit Seriai/Parallel Two’s Complement Multiplier 

74F384* 

2-Bit Serial/Parallel (with Adder/Subtractor) 

74F784* 


*Data sheets soon to be available. Contact nearest Signetics sales office. 
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SIGNETICS LOGIC QUALITY 

Signetics’ Logic Division has put together a 
winning process for manufacturing ICs 
with built-in quality and reliability. We’re 
striving to ship zero defects, and current 
quality levels demonstrate our commitment 
to this goal. Quality guarantees are contin¬ 
ually being reviewed to reflect the tangible 
improvements we have made. 

The digital ICs produced in the Logic Divi¬ 
sion must meet rigid criteria as defined 
by our design rules and evaluated in a thor¬ 
ough product characterization process. 
The capabilities of our manufacturing pro¬ 
cess are measured and the results evalu¬ 
ated and reported through our corporate¬ 
wide data base system, QA05. The SURE 
(Systematic Uniform Reliability Evaluation) 
program monitors the performance of our 
product in a variety of accelerated environ¬ 
mental stress conditions. All of these pro¬ 
grams and systems are intended to prevent 
product-related problems and to inform our 
customers and employees of our progress 
in achieving zero defects. 

RELIABILITY BEGINS WITH 
THE DESIGN 

Reliability and quality must begin with de¬ 
sign. No amount of extra testing or inspec¬ 
tion will produce reliable ICs from a design 
that is inherently unreliable. Signetics fol¬ 
lows very strict design and layout practices 
with its digital circuits. To eliminate the 
possibility of metal migration, current den¬ 
sity in any path cannot exceed 2x10® 
amps/cm^. Layout rules are followed to 
minimize the possibility of shorts, circuit 
anomalies, and SCR type latch-up effects. 
Numerous ground-to-substrate connec¬ 
tions are required to ensure that the entire 
chip is at the same ground potential, there¬ 
by precluding internal noise problems. 

PRODUCT CHARACTERIZATION 

Before a new design is released, the char¬ 
acterization phase must be completed so 
that the distribution of parameters result¬ 
ing from lot-to-lot variations is well within 
specified limits. Such extensive character¬ 
ization data also provides a basis for identi¬ 
fying unique application-related problems 
which are not part of normal data sheet 
guarantees. Characterization takes place 
from -55®C to -♦-125“C and a -f10% 
supply voltage. 


QA05 

The QA05 system collects the results of 
product assurance testing on all finished 
goods lots and feeds this data back to con¬ 
cerned organizations where appropriate 
action can be taken. The QA05 reports ERA 
(Estimated Process Average) and AOQ 
(Average Outgoing Quality) results for elec¬ 
trical, visual/mechanical, hermeticity, and 
documentation audits. Data from this sys¬ 
tem is available on request. 

THE SURE PROGRAM 

The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod¬ 
ucts from all Signetics’ divisions under a 
variety of accelerated environmental stress 
conditions. This program, first Introduced 
in 1964, has evolved to suit changing 
product complexities and performance 
requirements. 

The SURE III program has two major func¬ 
tions: long-term accelerated stress perfor¬ 
mance audit and a short-term accelerated 
stress monitor. In the case of logic prod¬ 
ucts, samples are selected which represent 
all generic product groups in all wafer fabri¬ 
cation and assembly locations. A series of 
detailed specifications (3230-009X) defines 
the criteria by which sample selection and 
evaluation testing Is conducted. 

THE LONG-TERM AUDIT 

One-hundred devices from each generic 
family are subjected to each of the follow¬ 
ing stresses every eight weeks: 

• High Temperature Operating Life: Tj = 
150“C, 1000 hours, static biased or dy¬ 
namic operation, as appropriate (worst- 
case bias configuration is chosen); 

• High Temperature Storage: Tj=150°C, 
1000 hours; 

• Temperature-Humidity Biased Life: 85 “C, 
85% relative humidity, 1000 hours, static 
biased; 

• Temperature Cycling (Air-to-AIr): -65“C 
to -I- 150*0,1000 cycles. 

THE SHORT-TERM MONITOR 

Every other week a 50-piece sample from 
each generic family is run to 168 hours of 
pressure pot (15 psig, 121 *C, 100% satu¬ 
rated steam) and 300 cycles of thermal 
shock (-65*C to -i-150*C). 


In addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package, by pin count and frame type. Fifty 
pieces are run on each stress, in pressure 
pot to 96 hours, thermal shock to 300 
cycles. 

SURE REPORTS 

The data from these test matrices provides 
a basic understanding of product capabil¬ 
ity, an estimated failure rate resulting from 
each stress, and an indication of major fail¬ 
ure mechanisms. This data is compiled 
periodically and is available to customers 
upon request. 

RELIABILITY ENGINEERING 

In addition to the product performance 
monitors encompassed in the Logic SURE 
Program, Signetics’ Corporate and Division 
' Reliability Engineering departments sus¬ 
tain a broad range of evaluation and qualifi¬ 
cation activities. 

Included in the engineering program are: 

• evaluation and qualification of new or 
changed materials, assembly/wafer-fab 
processes and equipment, product de¬ 
signs, facilities and subcontractors; 

• device or generic group failure rate 
studies; 

• advanced environmental stress develop¬ 
ment; 

• failure mechanism characterization. 

The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, 
more highly accelerated conditions and ex¬ 
tended durations typify the engineering 
projects. Additional stress systems such 
as biased pressure pot, power-temperature 
cycling, and cycle-biased temperature- 
humidity,are also included in the evaluation 
programs. 

FAILURE ANALYSIS 

The SURE Program and the Reliability Engi¬ 
neering Program both include failure anal¬ 
ysis activities and are complemented by 
Corporate, Divisional, and Plant Failure 
Analysis departments. These engineering 
units provide a service to our customers 
who desire detailed failure analysis sup¬ 
port, and they in turn provide Signetics with 
the technical understanding of the failure 
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LOGIC PRODUCT QUALITY GOALS 


(1984-1986) 



ELECTRICAL 

VISUAL/MECHANiCAL 

CUMULATIVE 

1984 EPQ/AOQ Targets, PPM 

150/100 

500/250 

650/350 

1985 EPQ/AOQ Targets, PPM 

100/50 

300/100 

400/150 

1986 EPQ/AOQ Targets, PPM 

50/10 

100/50 

150/60 


modes and mechanisms actually experi¬ 
enced in service. This information is essen¬ 
tial feedback, necessary for the continued 
assessment of the applicability of the 
stress conditions utilized to measure 
product performance. 

ZERO DEFECTS PROGRAM 

Industry Requires Improved 
Product Quality 

In recent years United States industry, and 
particularly those of you who buy inte¬ 
grated circuits, has increasingly demanded 
improved product quality. We at Signetics 
believe you have every right to expect qual¬ 
ity products. If you buy components from a 
quality conscious manufacturer, the reward 
can be summed up in the words, lower cost 
of ownership. 

Those of you who invest in costly test 
equipment and engineering to assure that 


incoming products meet your specifica¬ 
tions have a special understanding of the 
cost of ownership. And your cost does not 
end there; you are also burdened with in¬ 
flated inventories, lengthened lead times, 
and more rework. 

Signetics Understands 
Customers’ Needs 

Signetics has long had an organization of 
quality professionals Inside the operating 
units, coordinated by a corporate quality 
department. This organization provides 
leadership, feedback, and direction for 


achieving our high level of quality. Special 
programs are targeted on specific quality 
issues. For example, a program to reduce 
electrically defective units Improved 
outgoing quality levels by an order of 
magnitude. 

In 1980 we recognized that in order to 
achieve outgoing levels on the order of 100 
PPM (parts per million), down from an in¬ 
dustry practice of 10,000 PPM, we needed 
to supplement our traditional quality pro¬ 
grams with one that encompassed all activ¬ 
ities and all levels of the company. Such 
unprecedented low defect levels could only 
be achieved by contributions from all em¬ 
ployees, from the R&D laboratory to the 
shipping dock. In short, a program that 
would effect a total cultural change within 
Signetics in our attitude toward quality. 

This new concept is based on the 14-step 
quality improvement program developed by 
Phil Crosby and outlined in his book Quality 
is Free. The program focuses on defect pre¬ 
vention as the means of attaining improved 
quality. 

Quality Pays Off for 
Our Customers 

Signetics’ dedicated programs in product 
quality improvement, supplemented by 
close working relationships with many of 
our customers, have improved outgoing 
product quality more than twenty-fold. 
Today, many major customers no longer 
test Signetics circuits. Incoming product 
moves directly from the receiving dock to 
the production line, greatly accelerating 
throughput and reducing inventories. Addi¬ 
tional customers have pared significantly 
the amount of sampling done on our prod¬ 
ucts. Others are beginning to adopt these 
cost-saving practices. 

Wo closely monitor the electrical, visual, 
and mechanical quality of all our products 
and review each return to find and correct 
the cause. Since 1981, over 90% of our 
customers report a significant improve¬ 
ment in overall quality. 

At Signetics, quality means more than 
working circuits. It means on-time delivery 
of the right quantity of the right product at 


This graph shows how dramat'caily electrical, mechanical, and visual defects 
have been reduced across all product lines. 


Defective Parts Per Million 



These improvements result from our empha¬ 
sis on defect prevention which allows us to 
build quality into the product during manu¬ 
facturing, instead of relying on screening 
and sampling to remove defective parts. 

The corresponding improvement in the esti¬ 
mated process quality (which measures the 
level of defective units produced during the 
manufacturing process prior to outgoing 
quality assurance) conclusively supports 
this fact. 

You benefit from improved and more consis¬ 
tent product conformance at lower product 
cost. 
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the agreed upon price. Our quality Improve¬ 
ment programs extend out from the tradi¬ 
tional areas of product conformance into 
the administrative areas which affect order 
entry, scheduling, delivery, shipping, and 
invoicing. 

Ongoing Quality Programs 
at Signetics 

The “14-Step” Quality Improvement 
Program or “Do it Right the First Time” 

The intent of this innovative program is to 
change the perception of Signetics’ em¬ 
ployees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, 
a point of view shared by technical and 
administrative functions equally, and, we 
are sure, welcomed by our customers. 

This program is company-wide and top 
down. It is personally led by President 
Charles Harwood who, with his staff, forms 
the corporate quality improvement team 
which implements corporate quality policy. 
Supporting the corporate quality improve¬ 
ment team are more than 40 quality im¬ 
provement teams representing every unit in 
the company, each led by the unit manager. 

Key components of the program are the 
Quality College, the “Make Certain” Pro¬ 
gram, Corrective Action Teams, and the 
Error Cause Removal System. 


The core concepts of doing it right the 
first time are embodied in the four abso¬ 
lutes of quality: 

1. The definition of quality is confor¬ 
mance to requirements. 

2. The system to achieve quailty im¬ 
provement is prevention. 

3. The performance standard is zero 
defects. 

4. The measurement system is the cost 
of quatity. 

Quality College 

Almost continuously in session, the Qual¬ 
ity College is a prerequisite for all manage¬ 
ment and technical employees. The inten¬ 
sive two-day curriculum is built around the 
four “absolutes” of quality; colleges are 
conducted at company facilities through¬ 
out the world. More than 3000 employees 
have attended. 

“Making Certain” — Administrative 
Quality Improvement 

Signetics’ experience has shown that the 
largest source of errors affecting product 
and service quality is found in paperwork 
and in other administrative functions. The 
“Make Certain” program focuses the atten¬ 
tion of management and administrative per¬ 
sonnel on error prevention, beginning with 
each employee’s own actions. 

This program promotes defect prevention 
in three ways: by educating employees as 


to the impact and cost of administrative 
errors, by changing attitudes from accept¬ 
ing occasional errors to one of accepting a 
personal work standard of zero defects, 
and by providing a formal mechanism for 
preventing errors. 

Corrective Action Teams 

Employees with the perspective, knowl¬ 
edge, and necessary skills are formed into 
ad hoc groups called Correction Action 
Teams. These teams, the major force within 
the company for quality improvement, re¬ 
solve administrative, technical and manu¬ 
facturing problems. 

Error Cause Removal (ECR) System 

The ECR System permits our employees to 
report to management any impediment to 
doing their job right the first time. Once re¬ 
ported, management is obliged to respond 
promptly with a corrective program. Doing 
it right the first time in all company activ¬ 
ities produces lower cost of ownership 
through product defect prevention and in 
all other ways meets our customers’ 
expectations. 

Product Quality Program 

To reduce defects in outgoing products to 
nearly immeasurable levels, we created the 
Product Quality Program. This is managed 
by the Product Engineering Council, a task 
force composed of the top product engi¬ 
neering and test professionals in the com¬ 
pany. This group: 

1. Sets aggressive product quality im¬ 
provement goals. 

2. Provides corporate-level visibility and 
focuses on problem areas. 

3. Serves as a corporate resource for any 
group requiring assistance in quality 
improvement. 

4. Drives quality improvement projects. 

As a result of this aggressive program, 
every major customer who reports back to 
us on product performance is reporting sig¬ 
nificant progress. 

Standard Quality Programs 

“SURE” — The acronym stands for Sys¬ 
tematic Uniform Quality Evaluation and is 
an ongoing product evaluation first intro¬ 
duced in 1964. This activity provides our 
customers and us with an ongoing view of 
reliability performance of all generic fami¬ 
lies of Signetics’ products. 

Product Monitor — Each manufacturing 
facility monitors its generic product groups 
with short-term stress tests, pressure pot 
and thermal shock. These tests are per¬ 
formed weekly, and performance trends are 


Performance to Schedule 

Signetics’ attention to administrative quality 
has resulted in improved performance to 
schedule. Doing it right the first time means 
on-time delivery. 


On-Time Delivery 

PERCENT 



Signetics is Organized for Quality 

Managing Cultural Change — 

The “14-Step” Program 

Quality College 
Quality improvement Teams 
“Make Certain” Program 
Corrective Action Teams 
Error Cause Removal System 

Engineering Quality into the Product 

SURE Program 
Manufacturing Plant Product 
Monitoring 

Qualification Programs 
Vendor Certification Programs 
Product Quality Program 

Supporting Quality Maintenance 

Product Line 

Quality and Reliability Assurance 
Corporate Quality and Reliability 
Failure Analysis Laboratories 
Reliability Data Base 
Statistical Quality Control 
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monitored to ensure that unwanted pro¬ 
cess deviations are spotted quickly and 
corrected before appearing in products 
received by our customers. 

Qualification — Formal qualification proce¬ 
dures are required for all new or changed 
products, processes and facilities. These 
procedures ensure the high level of product 
reliability our customers expect. New facili¬ 
ties are qualified by the corporation and by 
the quality organizations of the product line 
that will operate the facility. After qualifica¬ 
tion, products manufactured by the new 
facility are subjected to highly accelerated 
environmental stresses to ensure that the 
products can meet rigorous failure rate re¬ 
quirements. New or changed processes are 
qualified similarly. 

Failure Analysis — This vital function Is 
conducted by product line and plant failure 
analysis units coordinated through the cor¬ 
porate failure analysis group, a part of 
corporate reliability engineering. Our ten 
failure analysis groups will be expanded to 
16 by the end of 1984 In our ongoing effort 
to accelerate and Improve our understand¬ 
ing of product failure mechanisms. 

Reliability Data Base — This computerized 
data base contains product reliability Infor¬ 
mation collected from around the world. It 
Is updated and published quarterly In “Sig- 
netics Product Reliability Summary.” 

Many customers use this information in 
lieu of running their own qualification tests, 
thereby eliminating time-consuming and 
costly procedures. 

Vendor Certification Program — Our ven¬ 
dors are taking ownership of their own 
product quality by establishing improved 
process control and inspection systems. 
They subscribe to the zero defects philoso¬ 
phy. Progress has been excellent. Through 
intensive work with vendors, we have im¬ 
proved our lot acceptance rate on incoming 
materials as shown in the graph. Simultane¬ 
ously, waivers of incoming material have 
been eliminated. 


Malarial Waivers 

1983 - 0 (Goal) 
1982-2 
1981 — 3 
1980 - 134 


Higher incoming quality material to us 
ensures higher outgoing quality products 
for you. 

Quality and Reliability 
Organization 

Quality and reliability specialists at the 
product-line level are involved in all aspects 
of the product, from design through every 
step in the manufacturing process, and pro¬ 
vide product assurance testing of outgoing 
product. A separate corporate-level group 
provides direction and common facilities. 

Quality and Reliability Functions 

• Manufacturing quality control 

• Product assurance testing 

• Laboratory facilities — failure analysis, 
chemical, metallurgy, thin film, oxides 

• Environmental stress testing 

• Quality and reliability engineering 

• Customer liaison 



Communicating with Each Other 

For information on Signetics’ quality pro¬ 
grams or for any question concerning prod¬ 
uct quality, the field representative in your 
area will provide you with the quickest ac¬ 
cess to answers. Or, write on your letter¬ 
head directly to the Corporate Director of 
Quality at the corporate address shown at 
the back of this data manual. 

We are dedicated to preventing defects. 
When product problems do occur, we want 
to know about them so we can eliminate 
their causes. We are committed to zero 
defects. Here are some ways we can help 
each other: 

• Provide us with one informed contact 
within your organization. This will estab¬ 
lish continuity and build confidence 
levels. 

• Periodic face-to-face exchanges of data 
and quality Improvement Ideas between 
your engineers and ours can help prevent 
problems before they occur. 

• Test correlation data Is very useful. Line- 
pull Information and field failure reports 
also help us Improve product perfor¬ 
mance. 

• Provide us with as much specific data on 
the problem as soon as possible to 
speed analysis and enable us to take cor¬ 
rective action. 

• An advance sample of the devices In 
question can start us on the problem 
resolution before physical return of ship¬ 
ment. 

This teamwork with you will allow us to 
achieve our mutual goal of improved prod¬ 
uct quality. 
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Process Flows 

This diagram shows the process flow for ail Signetics 
Logic integrated circuits. This includes TTL, Schottky, 
Low Power Schottky, Interface and FAST. 


Scanning Electron Microscope Control (SEM) 

Wafers are sampled daily by the Quality Control Laboratory from 
each fabrication area and subjected to SEM analysis. This process 
control reveals manufacturing defects such as contact and oxide 
step coverage in the metalization process which may result in 
early failures. 

Die Sort Visual Acceptance 

Product is inspected for defects caused during fabrication, wafer 
testing, or the mechanical scribe and break operation. Defects 
such as scratches, smears and glassivated bonding pads are 
included in the lot acceptance criteria. 

Pre-Seal Visual Acceptance 

Product is inspected to detect any damage incurred at the die attach 
and wire bonding stations. Defects such as scratches, contamination 
and smeared ball bonds are included in the lot acceptance criteria. 


Symbolization 

Devices are marked with the device number and date code using 
laser marking equipment. This prevents part number mixing during 
later processing steps. 

Seal Tests 

Package seal integrity is ensured by 100% fine and gross leak 
testing. 

100% Production Electrical Testing 

Every device is tested for functional and DC parameters at 25°C 
guard banded to assure performance over temperature. Selected 
product lines receive 100% AC testing. Product assurance sampling 
is performed at room, hot and cold temperatures and includes 
AC/DC and functionality. 

Burn-In (Level B Option) 

Devices are burned in for 21 hours, Tj=: 175®C maximum. 

100% Production Electrical Testing 

Every device is tested for functional and DC parameters at 70°C. 
Selected product lines receive 100% AC testing. Product assur¬ 
ance sampling is performed at room, hot and cold temperatures 
and includes AC/DC functionality. 

QA Guarantees 

A final QA inspection step guarantees the mechanical and electrical 
quality. Every shipment is sealed and identified by QA personnel. 



Signetics 


2-5 





NOTES 


Signetics 



Section 3 
Circuit 
Characteristics 


Signetics 




LOGIC PRODUCTS 


CIRCUIT CHARACTERISTICS 


INPUT STRUCTURES 

There are six types of input structures that 
are commonly employed in TTL families: 
diffusion diode, Schottky diode, multiple 
emiter, diode cluster, PNP, and NPN. 

The diffusion diode input is most often 
used with FAST circuits. The input diode is 
labeled as D1 in Figure 1. There can be 
more than one of them if NAND logic is to 
be performed. In the oxide-isolated pro¬ 
cesses these are base-collector diffusions. 
Each input pad also has a Schottky clamp 
diode D2. This diode is standard for most 
TTL circuits, and is included to limit nega¬ 
tive input voltage excursions that are gen¬ 
erally the result of inductive undershoot. 


Vcc 



Figure 1. Diode Input 

The static diode input function of voltage 
versus current is shown in Figure 2. If the 
pad voltage is negative, most of the rela¬ 
tively high, negative current flows through 
the clamp Schottky D2. At zero volts the 
current flows from Vcc through R1 and D1 
to the pad. Switching from a logic LOW 
level to a logic HIGH level occurs when the 
input pad voltage rises high enough to 
force the current from the D1 path to the 
Q3-Q2-Q1 path. This happens when the 
base voltage of transistor Q3 is at three 
base-emitter drops (3VeE), and the pad is at 
2 Vbe, which is the standard FAST threshold 
switching voltage. At this voltage the input 
current is very small, just the leakage cur¬ 
rents of diodes D1, D3 and clamp diode D2. 
The current remains at this small, positive 
value until breakdown voltage is reached. 

Transistor Q3 and resistor R2 provide a cur¬ 
rent gain by increasing the amount of cur¬ 
rent available to Q2 and Q1 when the pad 
voltage is high. R3 bleeds current off the 
base of Q2 to pull it low when the pad volt¬ 
age is low. D3 speeds up this process dur¬ 
ing the HIGH-to-LOW pad transition. When 
the switching transients are over, D3 is 
reverse biased. 



Figure 2. Static Diode input Function of 
Voitage vs Current 

The current of Figure 2 is scaled for the 
case where the pad is required to pull down 
a single 10K-ohm resistor R1 (20^A maxi¬ 
mum in the HIGH state and 0.6mA maxi¬ 
mum In the LOW state), which Is defined as 
a standard FAST Unit Load (UL). For some 
parts, pad current can exceed a UL, espe¬ 
cially in the logic LOW state. This will hap¬ 
pen If the pad must sink the current from 
more than one R1 resistor or If the value of 
R1 is less than 10K ohms, which will be the 
case If the capacitance at the base of the 
transistor Q3 is too large for the required 
switching speed. In this event, the actual 
number of ULs is listed for each input In the 
specification sheet for the part. Note that a 
UL as defined here is less than the normally 
defined Schottky TTL Unit Load; the corre¬ 
lation is one Schottky Unit Load = 1.67 ULs, 
This is an important point to remember for 
fan-in and fan-out caicuiations in systems 
that mix FAST with other TTL families. 

The Schottky diode input is shown in Fig¬ 
ure 3. Its function is much the same as the 
diffusion diode input, except that the 
switching threshold voltage is lower by the 
Schottky diode forward drop, about 500mV. 
Because a higher threshoid voitage is 
usually advantageous from a noise-margin 
standpoint in high-speed systems, the 
Schottky diode input is not used with FAST. 


Vcc 



Figure 3. Schottky Diode Input 


The multiple-emitter input is shown in Fig¬ 
ure 4. Its function is also much the same as 
the diffusion diode input, but with the base- 
emitter junction used instead of the base- 
collector junction. In some respects this 
would be a better choice for high-speed 
logic, but it has one serious disadvantage 
which is the emitter-base breakdown volt¬ 
age that may be as low as 5 volts. This low 
breakdown allows a high input current to 
flow through the Q2-Q1 base-emitter path 
which cannot be limited to an acceptable 
value with a series resistor. 


Vcc 





Figure 4. Multiple-Emitter Input 

The diode cluster input (Figure 5) looks like 
a multiple-emitter input, except that its 
breakdown voltage is higher because sepa¬ 
rate Schottky junctions are used instead of 
a transistor. It has limited use in FAST 
circuits. 


Vcc 



Figure 5. Diode Cluster Input 

The PNP input in various forms has found 
wide acceptance in low power Schottky 
logic because it provides a desirable high- 
impedance input. Unfortunately, it is not 
well-suited for FAST circuits using the 
presently available processes because of 
problems associated with the vertical PNP 
device. A typical TTL usage is shown in 
Figure 6. 
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Figure 6. PNP Input 

The N PN input is shown with two variations 
in Figures 7a and 7b. It has limited use in 
standard TTL circuits, and is used in se¬ 
lected FAST devices, especially where its 
superior high-impedance input characteris¬ 
tics are useful. A typical plot of static input 
current versus input voltage Is shown in 
Figure 8. There are some significant differ¬ 
ences between this function and that of the 
diffusion diode input shown in Figure 2, the 
most important being the much lower input 
current in the region from zero volts to 
threshold, and the controlled increase of 
input current above Vcc- 


Vcc 



Figure 7a. NPN Input 

Vcc 



Figure 7b. NPN Input 


When the pad voltage is negative, the large 
negative clamp current Is supplied through 
the clamp Schottky diode D3. For positive 
voltages, from zero volts to the switching 
threshold of 2 Vbe, Q1 is off, and the input 
current I|l is very small, just the leakage 
current of Q1, D2, and D3 with low reverse 
bias. As the Input voltage rises above 2 Vbb, 
Q1 turns on and the current that had l)een 
flowing through D4 now flows through Q1, 
and blocking Schottky diode D1 to Vcc- The 
value of this current Is determined by the 
current source transistor Q2 with its base 
connected to voltage reference Vcs, and by 
the size of the emitter resistor R2. The cur¬ 
rent is nearly constant within the normal 
operating range of input voltages, and has 
a typical value of 0.1mA to 1.0mA. The pad 
must supply only a small fraction of this 
bias current, the ratio of Q1 collector cur¬ 
rent to base current being the bipolar BETA 
factor. Typically, I|h base input current Is 
less than 20/iA in the voltage range from 
zero volts to Vcq. This value is the specifi¬ 
cation for a standard FAST NPN Unit Load. 
As in the diode Input case, If larger currents 
are needed to reduce delay times or to pro¬ 
vide for multiple-input transistors con¬ 
nected to the same pad, the specification 
sheet for the particular device will identify 
the input pads which have NPN ULs larger 
than one, and will list their values. 



Figure 8. NPN Input Characteristics 
(not to scale) 


In normal operation, the negative input volt¬ 
age Is limited by clamp Schottky D3 and the 
positive input voltage is less than Vcc- The 
actual input voltage may exceed Vcc for 
three reasons: there will be inductive over¬ 
shoot in badly terminated systems; the Vcc 
pad may be floating or grounded; or the in¬ 
put pad may be forced high by electrostatic 
discharge or incoming inspection testing. 

For the inductive overshoot case, when the 
pad voltage exceeds Vcc, of the Q1 col¬ 
lector current begins to flow from the pad 
through limiting resistor R1 and Schottky 
diode D2. The current from Vcc through D1 


decreases by exactly this amount, since Q2 
is a constant current source. As the voltage 
continues to rise, D1 becomes reverse 
biased and prevents high currents flowing 
from the pad into Vcc- All the Q2 current 
flows Into the pad through the R1-D2-Q1- 
Q2-R2 to ground. As stated before, this 
current is typically small, in the range of 
0.1mA to 1.0mA, and nearly independent of 
pad voltage, as shown by the l| plateau in 
Figure 8. It flows in the correct direction to 
provide a desirable positive overshoot 
clamp. This is an advantage over the diode 
input which does not clamp positive over¬ 
shoots. 

For the case where Vcc is grounded or 
floating, the input current is nearly zero for 
positive voltages between zero and approx¬ 
imately 7 volts. The conducting path 
through R1-D2-Q1 is available, but the cur¬ 
rent source Q2 will be shut off because, 
without Vcc drive, the Q2 base reference 
Vcs will be at zero volts. 

For the incoming inspection testing case 
where Vcc snd ground are connected, the 
response Is shown in Figure 8. The current 
remains on the Q2-limited plateau until the 
pad voltage is high enough to cause non¬ 
destructive collector-emitter reach-through 
of Q2. At this point, input current increases 
as the pad voltage rises, and R1 functions 
to limit thiS; current and prevent damage 
to Q2. 

'^he electrostatic discharge case is similar 
to the incoming inspection case except 
that Q2 may be off If the Vcc P^^d Is floating, 
in which case it breaks down at a slightly 
higher voltage. The NPN input produces 
reach-through at a relatively low voltage 
compared with the diode input. The effect 
of this non-destructive reach-through is to 
greatly increase the ability of the device to 
survive electrostatic discharge. The dis¬ 
charge current is passed through the chip 
at a relatively low power dissipation, and 
this is shared by elements R1, D2, Q1, Q2 
and R2, so that none of them dissipate 
enough power to do damage. By way of 
contrast, with a diode input, the clamp 
Schottky diode breaks down at high voltage 
with high dissipation in a localized area, 
and may suffer damage. 

Another advantage of the NPN input is Its 
ability to interface on the chip to either a 
conventional TTL interior design, or to the 
less widely-used current-mode logic. The 
conventional TTL interface is shown in Fig¬ 
ure 7b. In this case the Q2 current source is 
designed to provide sufficient current to in¬ 
sure that in the LOW state, with current 
flowing through the R3-D4--Q2 path, the 
base-emitter stack of Q3-Q4 is shut off. 
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The 2 Vbe Input threshold is set by the 
forward drops of Q1, D4, Q4 and Q3. The 
current-mode logic interface is shown in 
Figure 7a. The output voltage is the drop 
across R3, and Is referenced to Vcc (or 
some on-chip regulated voltage lower than 
Vcc) as is required for current-mode logic. 
For this case, voltage reference REF2 is 
normally fixed at 2 Vbe+ 1 Schottky drop to 
provide a pad threshold voltage of 2 Vbe. In 
fact, REF2 can be tailored to set the switch¬ 
ing threshold voltage to any desirable level; 
It can be set to something other than an 
integral number of base emitter drops, or it 
can be designed to reduce the sometimes 
undesirable temperature variations of input 
threshold. 

One point worth observing is the tendency 
of an unconnected NPN input to float LOW, 
while diode input structures usually float 
HIGH. Generally, floating inputs should be 
avoided. Unused inputs should be tied to 
Vcc or ground to increase noise immunity 
and reduce electrostatic problems. 

Of course, one of the most Important fea¬ 
tures of the NPN input structures used on 
selected parts is the fact that they require 
less than 20/i A of input current In either 
logic state to drive them. This is a load cur¬ 
rent 30 times lower than is required by 
diode-type input structures In the logic 
LOW state, and makes it possible to elimi¬ 
nate the buffer/drivers that are often 
required to drive TTL loads from a MOS out¬ 
put, and thus reduce part count in certain 
applications. 


OUTPUT STAGES 

The purpose of the output stage Is to sup¬ 
ply current to a load to force it to a HIGH 
state or to sink current from the load to 
force it to a LOW state. The speed at which 
the load can be switched from one state to 
the other depends on how much supply of 
sink current Is available from the output 
driver. There must be an amount in excess 
of that which is required to maintain the 
static load voltage, and it is the excess cur¬ 
rent that Is available to charge or discharge 
the load capacitance. Most FAST circuits 
are designed to fit into one of two catego¬ 
ries, based on output drive capability; the 
normal output stage, and the buffer driver 
which can supply approximately twice as 
much current. 

Both normal drivers and buffers may be 
3-state, which means that, in addition to 
LOW and HIGH states, they can be forced 
to a high-impedance OFF state as a third 
possible choice. This allows multiple com¬ 
ponents to be connected to a bus simulta¬ 


neously, with only the single-selected de¬ 
vice providing actual drive capability. 

Every output stage has the basic compo¬ 
nents shown in Figure A. 

The pull-down driver components sink load 
currents to force a LOW state at the output 
pad; the pull-up driver components supply 
current to force a HIGH state. The control 
components turn on the selected driver and 
turn off the non-selected driver In response 
to the logic input signal. For 3-state parts, 
the control components turn off both driv¬ 
ers if the 3-state control signal is active. 
The output Schottky clamp is included to 
suppress inductive undershoots, and is a 
part of every FAST circuit. The load re¬ 
quires a static current to keep it In either a 
logic HIGH or LOW state. The drivers must 
also charge and discharge the load capaci¬ 
tance Cl, which is generally one of the 
major factors that influence switching 
speed. 

Since, to a large extent, they function inde¬ 
pendently of each other, the pull-up driver, 
pull-down driver, and control blocks are dis¬ 
cussed independently. 


PULL-UP DRIVERS 
Open Collector 

The simplest pull-up driver consists of no 
more than a fixed pull-up resistor tied to 
Vcc* Por this case, the control stage inter¬ 
acts only with the pull-down driver. In the 
LOW state, this must sink the current from 
both the pull-up resistor and load. In the 
HIGH state, the pull-up resistor must sup¬ 
ply all of the load current. Most often, the 
pull-up resistor is not physically part of the 
integrated circuit chip itself, but is added 
externally; in this case the only circuit ele¬ 
ment connected to the output pad (in addi¬ 
tion to the ever-present Schottky clamp) is 
the collector of the pull-down driver transis¬ 
tor, hence the name “open collector.” Parts 
with this output stage can be tied together 


for bus applications without the need to 
3-state. If any of the various pull-down driv¬ 
ers are active, the bus is low; only if all of 
them are off can the external resistor pull 
the bus positive. The positive voltage limit 
in this case depends on the amount of cur¬ 
rent the various loads require; with conven¬ 
tional TTL, the output can go almost as 
high as Vqq; with FAST, the process will 
generally not sustain a large collector-to- 
emitter voltage, and the collector of the 
pull-down drivers will begin to leak at about 
4.5V and clamp the output at a voltage less 
than Vcc- 

One obvious advantage of open-collector 
parts is that their outputs can be tied 
together to obtain a “free” wired logic 
AND. The higher output voltage swing pro¬ 
vides a larger positive noise margin, which 
may be an important consideration in some 
designs. Open-collector parts are signifi¬ 
cantly slower than standard outputs be¬ 
cause they must switch through larger volt¬ 
age excursions and because they have no 
active pull up. For this reason, they are not 
available in as many FAST functions as 
they are in other TTL families. 


Standard Darlington 

Most FAST pull-up drivers use dual transis¬ 
tors, connected as shown in Figure B1, with 
the emitter of the first device delivering 
current to the base of the driver Qg. This 
configuration is called a Darlington circuit 
and provides a composite current gain 
nearly as large as the product of the current 
gains of Qb and Qg. 

The major advantage of the Darlington pull 
up, as compared to the open collector, is 
that the pad is actively pulled high by the 
emitter-follower action of Qg which is capa¬ 
ble of supplying large currents to quickly 
charge the output capacitance. Despite the 
large output current that is available, the 
drive requirements of Qb are low, so that 
the voltage drop across R^ is small, and the 



Figure A. Output Stage Basic Components 
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pad will pull up to a voltage nearly as high 
®sV0c“2V0e. 



Figure B1. Basic Darlington Pull Up 

For the case where the pad voltage is high, 
the phase-splitter transistor is off, and 
the base of is pulled high by resistor Rg. 
The current which flows through is just 
sufficient to provide base drive to Qb- The 
base voltage of Qb will be just slightly be- 
'^cc, and the output pad voltage will be 
less than this by the sum of the V 0 E drops 
of Qb and Qg, both of which are on. Most of 
the base current for Qg and the current 
through pull-down resistor Rb is supplied 
from Vqq through Rg and Qb- Qb has a 
Schottky clamp to prevent saturation when 
the current through Rg is large. Resistor Rg 
limits the amount of current flowing from 
Vqq through Qg to a value small enough 
that Qg will not be damaged if the output 
pad is accidentally grounded for a short 
period of time. In this, the current is called 
output short-circuit current (Iqs), and its 
maximum value is approximately the cur¬ 
rent available to charge the output capaci¬ 
tance at the beginning of a LOW-to-HIGH 
transition. The minimum current available 
when the pad has reached the minimum 
guaranteed high voltage Vqh is called out¬ 
put high current (Iqh), and is specified to be 
either 1mA or 3mA, depending on the type 
of driver. The maximum output voltage that 
the pull-up driver can achieve occurs at 
maximum Vqq, and at high temperature 
with corresponding low values of transistor 
V 0 ES and high current gain. Conversely, the 
minimum high voltage occurs at low 
and low temperature. 

In the LOW state, the pull-down driver Q^ is 
on and the pad voltage is the Q^ saturation 
voltage Vgat- Qc is on and its collector resis¬ 
tor Rc is pulled down to a V 0 E + Vgati the V 0 E 
of Q(j, Vggt of Qg. Qb is also on, with its emit¬ 
ter at Vgat, and the current through Rb is 
low. The base-emitter voltage of Qg is 
nearly zero and Qg is off. 


The rate at which the pull-up driver can 
force a LOW-to-HIGH transition depends 
on a number of factors. The first, and obvi¬ 
ous, consideration is that the control com¬ 
ponents must turn off the pull-down driver 
very quickly. During the short time that 
both pull up and pull down are on, there is a 
large feed-through current spike that is 
wasted as far as switching the load is con¬ 
cerned; it also increases chip power dissi¬ 
pation and produces undesirable voltage 
spikes in Vcc and ground. Assuming the 
pull down Is off, the LOW-to-HIGH transi¬ 
tion speed is governed by: 1 ) the rate at 
which Rg can pull up the base of Qbl 2 ) the 
amount of pad current required to drive the 
load and charge the load capacitance; 3) 
the value of Rg; 4) the physical size and cur¬ 
rent gain of Qg; and 5) the amount of Qg 
base drive current that Is lost through Rb to 
ground. The amount of Rb drive current lost 
can be reduced by connecting Rb to the 
output pad instead of ground, and this is 
done in a number of FAST parts. For this 
case, the static current through Rb with the 
pad high is less than if Rb is grounded, but 
switching feed-through current spike for a 
HIGH-to-LOW transition may be increased 
because Rb cannot effectively pull down 
the base of Qg until after the pad voltage 
falls. 

The pad can be driven above its maximum 
high value by an external pull up or by posi¬ 
tive reflections from a transmission line. 
When this happens, Qg and Qb do not have 
sufficient base-emitter drive to keep them 
on. If the pad voltage rises significantly 
above Vqq, QgWill begin to leak current into 
Vqq. For the case where Rb is tied to the 
pad instead of ground, the reverse transis¬ 
tor action of Qg allows a high pad to Vqq 
current. This is not usually a problem in 
normal operation, but should be avoided in 
system applications where the Vqq pad 
may be intentionally grounded. 

3-State 

For all 3-state FAST parts, the leakage 
paths to a grounded Vqq pin are blocked 
with Schottky diodes. A typical 3-state pull 
up is shown in Figure B2. Sg is the series 
Schottky blocking diode. 3-State Schottkys 
Sti and St 2 serve to simultaneously turn off 
the pull-up and pull-down drivers. The 
3-state control is active when It is pulled 
low to within Vsat of ground. In this state it 
sinks all the available drive current for Qb 
and Qc and pulls their bases down to 
(Vsat+VschottkyK which is essentially one 
V 0 E. The voltage drop across R^ is large and 
3-state power dissipation is typically high. 
Qg and Qb are off for normal TTL voltage 
ranges of the output pad; a negative under¬ 


shoot large enough to drive the pad about 
one V 0 E below ground will allow them to 
turn on and supply current from Vqq; this 
action aids the clamping Schottky diode in 
preventing the pad voltage from falling 
lower. 


Vcc 



Figure B2. Basic 3-State Pull Up 


PULL-DOWN DRIVERS 

The basic FAST pull down Is shown in Fig¬ 
ure C. Qd is the pull-down driver transistor, 
a big Schottky-clamped device capable of 
sinking large currents. Cd Is the stray base- 
collector capacitance of Qd and its unavoid¬ 
able presence has an important effect on 
the performance of the pull-down driver. Q,, 
is the Schottky-clamped phase splitter. It 
functions as a current-limited, low-imped¬ 
ance driver for Qd when the logic input volt¬ 
age V|N is high, and as an inverting driver 
for pull up Qb by virture of the current 
through R^ when V||y| Is low and Qc is off. 
is the pull-down impedance network which 
insures that Qd is off when Vi^ is low. 



Figure C. Basic FAST Pull Down 
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Switching to the iogic LOW state occurs 
when ViN is iarger than the Vge drops of Qc 
and Qd, both of which are on. Part of the 
totai emitter current availabie from Qc 
comes from Rq, which has a voltage drop of 
Vcc"VBE“Vsaf The remainder of the Qc 
emitter current is supplied through its base 
Schottky clamp or by other components 
not shown in Figure C but discussed in the 
section on control components. A portion 
of the total Qq emitter current is lost in the 
pull-down network Z^; the remainder is 
available as base current for pull-down 
driver Q^. The amount of current Q^ can 
sink depends on its base drive, its current 
gain, and its collector voltage. This current 
is specified on a per-part basis in the data 
sheets at output low voltage (Vql) of 0.5V. 
The current which Q^ can sink in the 
switching range with the pad voltage at 
2.5V is called available current (I^vl) . and is 
guaranteed to be at least 70mA for FAST. 
The manner in which this current varies as 
the pad voltage decreases from 2.5V to Vql 
is not specified as a FAST family param¬ 
eter, since it is critically-dependent on cir¬ 
cuit design for a particular part, but is in¬ 
cluded as a specification for selected parts, 
especially those tailored to drive transmis¬ 
sion lines. Several innovative circuit im¬ 
provements that increase I^vl by increas¬ 
ing the drive current for Q^ are shown in 
Figures D1 and D2. Speed-up Schottky 
diodes Ssi and Ss 2 have been added to the 
standard pull-down circuit as shown in Fig¬ 
ure D1. Both are reverse-biased and off in 
the HIGH state, since pulls the collector 
of Qc nearly to Vcc- Both connect the col¬ 
lector of Qc to nodes that need to be dis¬ 
charged during a HIGH-to-LOW transition, 
Ssi to the base of Qg, Ss 2 to the pad. They 
will conduct if these node voltages are 
higher than Vbe + Vgat + Vschottky. or approx¬ 
imately 2 Vbe; they are quite effective above 
2V. Other networks are available which 
function down to lower voltages; these are 
especially useful for transmission line driv¬ 
ers. Figure D2 shows a dynamic kicker that 
gives an Impulse of current which is espe¬ 
cially useful in discharging high capacitive 
loads. 

The network of elements labeled in Fig¬ 
ure C is the pull-down impedance which in¬ 
sures that Qj is off when the value of V||sj 
falls below 2 Vbe. When the voltage at the 
base of Q^, is being pulled high by Qc or low 
by Zfj, the output pad voltage responds by 
moving in the opposite direction. This pro¬ 
duces a change in voltage across C^j, which 
Is the sum of the base voltage change and 
the collector voltage change, so the 
amount of charge required by is magni¬ 
fied by a factor which is larger than unity. 


This well-known Miller-effect causes the 
apparent value of C^,, as perceived by the 
drivers, to be a factor of about five times 
larger than the already large physical junc¬ 
tion capacitance, all of which means that 
the drivers Qc and Z^ need to supply or sink 
much more current during an output transi¬ 
tion than is necessary to maintain static 
conditions. When static conditions do exist 
internally in the circuit, noise voltage spikes 
on the output pad, Vcc, or ground can mo¬ 
mentarily force the base of Q^ In the direc¬ 
tion to produce a serious output glitch, and 
the drivers must respond quickly to counter 
this coupled noise. 



Vcc 



The simplest Z^ element Is a resistor R^i 
tied to ground, as shown in Figure E1. It will 
pull the base of Q^ all the way down to zero 
volts if V,N is less than one Vbe- This pro¬ 
vides good immunity to coupled noise, but 
slows down the HIGH-to-LOW pad transi¬ 
tion somewhat because the base of Q^ 
must rise a full Vbe before the output can 
begin to change. The value of R 21 needs to 


be relatively large to prevent a serious loss 
of base drive current when Q^ is on, which 
makes it easier to capacitively couple volt¬ 
age spikes to the base of Q^ and, in part, 
nullifies the good noise immunity the full 
Vbe swing provides. 

The addition of a series Schottky diode 
solves most of the problems. This is shown 
in Figure E2. The Q^ base voltage cannot 
pull below a Schottky drop, so the switch¬ 
ing speed is unimpaired. The value of Rz 2 
can be less than R^i for the same current 
when the base is high, so the effect of 
coupled charge is less and the noise 
margin is acceptable. 

The circuit of Figure E3 is standard with 
many TTL families. It pulls the base of Q^ 
down even less than does R 22 -Sd 2 > but it 
has a relatively high dynamic Impedance 
and is somewhat noise sensitive. It has the 
advantage that it tends to “square up” the 
input voltage-to-output voltage transfer 
function, hence its popular name “squaring 
circuit.” It is frequently used in simple 
gates where the shape of the transfer func¬ 
tion may be important. For more compli¬ 
cated circuits, where there are one or more 
stages of iogic with gain between input and 
output pads, the squaring ability is pretty 
much lost; in fact, it is likely that high-gain, 
multiple-logic-level FAST circuits will oscil¬ 
late if the input voltage is held exactly at 
threshold for any length of time. 



Figure E2 
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Figure E3 


Figure E4 shows a popular dynamic circuit 
that is used in conjunction with a resistor 
or squaring circuit pull down, and which in¬ 
sures that Cd cannot couple enough charge 
to the base of to slow down a LOW-to- 
HIGH transition. In operation, as the emit¬ 
ter of Qd rises, charge is coupled through 
C 24 into the base of Qz 4 which turns on and 
shunts the Miller current flowing through 
Cd to ground. When the transition is fin¬ 
ished, the current through 0^4 stops and 
Qz 4 turns off. When the HIGH-to-LOW tran¬ 
sition of Qd occurs, Cz 4 discharges through 
Sd 4 . Because Q 24 reduces the problem 
associated with Miller current, the circuit is 
called a “Miller Killer.” 


Vcc 



Figure E5 shows an active pull down for the 
base of Qd- The drive for Q 25 (not shown) 
must be generated from the same signal 
that drives the base of When Qc is on, 
Q 25 must be off and when is off, Q 25 
turns on to hold the base of Qd low. The 
impedance is very low, eliminating the 
capacitive-coupling noise problem. 



Figure E5 


NOISE MARGIN AND 
CONTROL COMPONENTS 

This section covers the following topics: 
3-state control drivers and special 3-state 
problems; Vqq turn-on current and 3-state 
glitches during power-up; and noise margin 
and ground voltage as relates to inputs. 

3-State Control Drivers 

The normal TTL 3-state scheme is shown in 
Figure B2. The 3-state control voltage in the 
OFF state is high enough that 8^-1 and 8^2 
are reverse-biased; In the active state the 
control voltage is low, usually Vgat, so that 
the Qg-Qb base emitter stack is off, as Is 
the Qc-Qd stack. In the 3-state mode, R^, is 
dissipating maximum power. Blocking 
8 chottky diode 83 prevents current from 
flowing backwards through Qg if the Vcc 
pad is grounded, and the output pad high 
voltage can be about 4.5V before there is 
any significant 3-state leakage current. The 
only exception to this general rule with 
FA 8 T is for the diode input transceiver 
function, where the same pad acts as an in¬ 
put or an output. In this case, the pad sup¬ 
plies one or more normal FA 8 T unit loads 


of current if it is LOW, and tends to pull to 
2 Vbe if it is floating. NPN input transceivers 
have normal low 3-state leakage. 

There are several innovative improvements 
to the basic 3-state circuit, as shown in Fig¬ 
ure F. The addition of inverter Qc 2 -Rc 2 with 
a blocking 8 chottky 852 allows the addition 
of feedback diodes 831 and 832 to increase 
•avD Sc 2 cannot be included In series with 
Rci because its forward voltage drop would 
lower Vqh- An added benefit is that 3-state 
power is not increased, since only one R^ 
needs to be pulled low. The current through 
Q 32 is available as added base drive to Q^j, 
so nothing is wasted. An additional transis¬ 
tor may be paralleled with Qg-, and 0^2 to 
control an active pull-down version of im¬ 
pedance Zd which, discussed in a previous 
section, eliminates the Miller turn-on prob¬ 
lem of Q^. 

Turn-On Current and 
3-State Glitches 

There is no formal family specification that 
limits the amount of Vqq current a FA 8 T cir¬ 
cuit may draw during turn-on as Vqq rises 
from zero to 4.5V. However, for most new 
designs, and especially for circuits that 
have high Iqq requirements, an effort has 
been made to limit maximum turn-on Iqq to 
110% of Iqq max. This precaution prevents 
an undesirable system situation where the 
Vqq power supply is large enough to drive 
the devices, but can’t power them up. The 
major component of turn-on current is Vqq 
to ground feed-through of output stages. 
Unless specific steps are taken to prevent 
it, the pull-up Darlington turns on if Vqq is 


Vcc 



Figure F. improved 3-State Circuit 
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greater than 2 Vbe, and remains on until the 
on-chip voltage is high enough to set the 
phase splitter solidly in one or the other of 
its two states. The solution is to incorpo¬ 
rate extra circuit components that will set 
the phase splitter at voltages nearly as low 
as 2 Vbe. or turn off the top device with a 
separate 3-state-type structure which acti¬ 
vates at low Vcc voltages and becomes in¬ 
operative when Vcc's high. 

The amount of current that can be fed from 
an output pad back into a grounded Vcc 
pad, or through the chip to ground for an 
open Vcc Pad, depends on the design. 
Generally, 3-state feedback current is spe¬ 
cifically limited to low values which are 
ieakage or breakdown related. Other parts 
have medium to high current. Those with 
Darlington pull-downs connected to the 
output pad conduct the most. 

Some 3-state parts, especially selected buf¬ 
fer functions, have additional circuit ele¬ 
ments to insure that as they power on they 
source or sink no appreciable output cur¬ 
rent, provided that the 3-state control pads 
are in the active state as Vcc •'•ses. This 
means that Vcc be turned on or off at 
will in the system to conserve power, and 
bus voltages will not be affected. Parts with 
this capability are identified in the specific 
data sheets. 

Noise Margin and Ground Voltage 

One current-related noise problem that can 
influence system operation is described 
with reference to Figure G which shows an 
equivalent input and output stage. The 
main consideration is the problem of 
ground voltage as it affects input noise 
margin. The equivalent input circuit is rep¬ 
resented by R,n and the four diodes D 1 -D 4 . 
These components establish a switching 
threshold voltage of 2 Vbe relative to chip 
ground. The on-chip voltage V|fg must ex¬ 
ceed this value by a margin large enough to 
guarantee a static HIGH logic level with 
sufficient overdrive to insure switching 
speed. The actual on-chip voltage V,n is the 
voltage applied between the input pad and 
ground pad less the voltage drop of the 
ground impedances Rg and Lg. This ground 
voltage is the sum of the steady-state volt¬ 
age due to ground current flowing through 
Rg, and the inductive voltage drop across 
Lg, which is proportional to the rate at 
which the ground current is changing. The 
inductive drop is usually the larger of the 
two, and usually has a maximum positive 
value at the beginning of a HIGH-to-LOW 
transition of an output. The total ground 
current is the sum of the contributions 
from all the output stages on a chip, and 





Figure G. Equivalent Input and Output Stages 


the total ground voltage for a multiple- 
output product can be much higher than 
that caused by switching a single output. 

Excessive ground noise voltage in a system 
is likely to result, at the very least, in seri¬ 
ous degradation of switching speed, and 
may produce glitches on outputs or cause 
system relaxation oscillations. The prob¬ 
lem is not unique with FAST, but is greatly 
aggravated by the fast edge rates and large 
currents that FAST is designed to produce. 
Because of this, it is not always possible to 
replace other TTL families directly with 
equivalent FAST products. The major de¬ 
sign considerations are the ground induc¬ 
tance between a stage and its driver; the ef¬ 
ficiency of Vqq bypassing, especially at low 
Vcci the total amount of load current the 
chip must switch at any one time, including 
the simultaneous contributions of multiple 
outputs; the size and timing of Inductive 
output ringing or reflections from transmis¬ 
sion lines; and the amount of feed-through 
current during switching of an output stage. 
The system designer has control of all of 
these factors except the last, which Is de¬ 
termined by those circuit elements labeled 
as control components in Figure A. 

The primary function of the control compo¬ 
nents is to force the state of the output 
pull-up and pull-down drivers. These must 
be driven differentially because the pull-up 
stage is a non-inverting emitter follower, 
and the pull-down is an inverting grounded 
emitter. During a switching transient it is 
possible for both drivers to be on simulta¬ 
neously, and large Vcc-to-ground current 
spikes are the result. One Important func¬ 
tion of the differential driver is to minimize 
the feed-through current. This can be ac¬ 


complished in one of two ways: either turn 
one stage off before the other is switched 
on, or, more commonly, drive them to¬ 
gether, but very fast so the feed-through 
current can flow for only a very short time. 
Both procedures are used with multiple var¬ 
iations in FAST circuits. The actual circuit 
design depends on how much of a problem 
feed-through current is fora particular logic 
function. 

The simplest driver is the so-called phase 
splitter, which consists of R^, Qc and Z^, as 
shown in Figure C. R^ provides the drive to 
the pull-up stage when is off, and Qg 
emitter drives the output pull-down when 
Qd is on. The ON condition requires a volt¬ 
age V|M high enough to provide current to 
the 2 Vbe base emitter stack of and Q^. 
The OFF condition requires that be less 
than 2 Vbe- The actual low voltage is a 
compromise between insuring that Qg is off 
with a comfortable noise margin, and the 
increased delay in turning on if its base 
is pulled lower than necessary. If the base 
is not puiled down sufficiently low, a sys¬ 
tem-related noise problem can occur, as 
illustrated in Figure H. 

The scenario is that is presently on with 
the pad low at a Vgat- Th output Is on the 
verge of a LOW-to-HIGH transition with V|n 
faliing and 0^ ready to turn off. A problem 
occurs if, at the instant before the pull-up 
device turns on to force the output positive, 
the voltage from output pad to chip ground 
falls. This can happen if inductive ringing or 
transmission line undershoot occurs at the 
right moment to pull the pad down, or if 
ground current from additional on-chip 
complementary drivers flowing through Zg 
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forces the chip ground positive with re¬ 
spect to the pad ground. The low pad volt¬ 
age pulls down the emitter of through 
the Schottky clamp diode S^, and if V,n is 
not sufficiently low, cannot turn off. The 
net result Is that Rc cannot rise, hence the 
LOW-to-HIGH transition is delayed until the 
voltage from output pad to chip ground can 
rise. The preventative actions are to reduce 
ground impedance, limit load currents on 
parts that have on-chip complementary out¬ 
puts, and reduce undershoot by using good 
PC layout practices. Products that are par¬ 
ticularly susceptible because of a higher 
than usual voltage for the LOW-state value 
of V|N are identified on the individual data 
sheets. 


Figure H 


To reiterate, control of ground and Vcc 
noise is imperative if one is to realize the 
full speed advantages of FAST. The most 
vital consideration is the reduction of 
ground lead inductance to the lowest pos¬ 
sible value by using ground planes and 
wide ground traces on PC boards; adequate 
low-inductance Vcc bypassing is also nec¬ 
essary. Total load switching current for 
sensitive circuits must not exceed a value 
which overdrives actual ground or Vqc Im¬ 
pedance. Special pinouts with side-bonded 
Vcc ground pins are available on some 
part types. Low-impedance, short-lead 
surface-mounted packages may be used 
where fast, high-current switching is vital. 
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INTRODUCTION 

Signetics’ FAST data sheets have been 
configured for quick usability. 

They are self-contained and should require 
minimum reference to other sections for 
amplifying information. 

TYPICAL PROPAGATION DELAY 
AND SUPPLY CURRENT 

The typical propagation delays listed at the 
top of the data sheets are the average be¬ 
tween tpLH and tpHL for the most significant 
data path through the part. 

In the case of clocked products, this is 
sometimes the maximum frequency of op¬ 
eration. In any event, this number is under 
the operating conditions of Vcc=5-0V and 
Ta=25°C. 

The typical Iqc current shown in that same 
specification block is the average current 
(in the case of gate, this will be the average 
of the Iqch and Iqcl currents) at Vcc= 5-OV 
and Ta= 25°C. It represents the total cur¬ 
rent through the package, not the current 
through the individual functions. 

LOGIC SYMBOLS 

There are two types of logic symbols. The 
conventional one, “Logic Symbol,” explic¬ 
itly shows the internal logic (except for 
complex logic). The other is “Logic Symbol 
(lEEE/lEC)” as developed by the lEC and 
IEEE. The International Electrotechnical 
Commission (lEC) has been developing a 
very powerful symbolic language that can 
show the relationship of each input of a 
digital logic circuit to each output without 
explicitiy showing the internal logic. Inter- 
nationally. Working Group 2 of lEC Tech¬ 
nical Committee TC-3 is preparing a new 
document (Publication 617-12) that will con¬ 
solidate the original work started in the 
mid-1960’s and published in 1972 (Publica¬ 
tion 117-15), and the amendments and sup¬ 
plements that have followed. Similarly, for 


Table 1. Absolute Maximum Ratings 


the U.S.A., lEC Committee SCC 11.9 is re¬ 
vising the publication IEEE Std 91/ANSI 
Y32.14. 

The up-to-date version of the lEEE/lEC 
logic symbols prepared by the IEEE and 
I EC can be purchased from either; 

Institute of Electrical and 
Electronic EngIneers/NC 
345 East 47th Street 
New York, NY 10017 
or 

American National Standards 
Institute, Inc. 

1430 Broadway 
New York, NY 10018 

ABSOLUTE MAXIMUM RATINGS 

The Absolute Maximum Ratings table car¬ 
ries the maximum limits to which the part 
can be subjected without damaging it . . . 
there is no Implication that the part will 
function at these extreme conditions. Thus, 
specifications such as the most negative 
voltage that may be applied to the outputs 
only guarantees that if less than -0.5V is 
applied to the output pin, after that voltage 
is removed, the part will still be functional 
and its useful life will not have been 
shortened. 

Input and output voltage specifications in 
this table reflect the device breakdown volt¬ 
ages in the positive direction (-H7.0V) and 
the effect of the clamping diodes in the 
negative direction (-0.5V). 

Absolute maximum ratings imply that any 
transient voltages, currents, and temper¬ 
atures will not exceed the maximum rat¬ 
ings. Typical absolute maximum ratings are 
shown in Table 1. 

RECOMMENDED OPERATING 
CONDITIONS 

The Recommended Operating Conditions 
table has a dual purpose. In one sense, it 


sets some environmental conditions (oper¬ 
ating free-air temperature), and in another, 
it sets the conditions under which the lim¬ 
its set forth in the DC Electrical Character¬ 
istics table and AC Electrical Characteris¬ 
tics table will be met. Another way of look¬ 
ing at this table Is to think of it not as a set 
of limits guaranteed by Signetics, but as 
the conditions Signetics uses to test the 
parts and guarantee that they will then 
meet the limits set forth in the DC and AC 
Electrical Characteritics tables. 

Some care must be used in interpreting the 
numbers in these tables. Signetics feels 
strongly that the specifications set forth in 
a data sheet should reflect as accurately as 
possible the operation of the part in an ac¬ 
tual system. In particular, the input thres¬ 
hold values of V|h and V|l can be tested by 
the user with parametric test equipment... 
if V|H and V|l are applied to the Inputs, the 
outputs will be at the voltages guaranteed 
by the DC Electrical Characteristics table. 
There is a tendency on the part of some 
users to use V|h and V,l as conditions ap¬ 
plied to the inputs to test the part for func¬ 
tionality in a “truth-table exerciser” mode. 
This frequently causes problems because 
of the noise present at the test head of 
automated test equipment. Parametric 
tests, such as those used for the output 
levels under the V|h and V|l conditions are 
done fairly slowly, on the order of milli¬ 
seconds, and any noise present at the in¬ 
puts has settled out before the outputs are 
measured. But in functionality testing, the 
outputs are examined much faster, before 
the noise on the inputs has settled out and 
the part has assumed its final and correct 
output state. Thus, V|h and V|l should never 
be used in testing the functionality of any 
FAST part type. For these types of tests, 
input voltages of -f 4.5V and O.OV should 
be used for the HIGH and LOW states, 
respectively. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -<- 7.0 

V 

V,N 

Input voltage 

-0.5 to -<-7.0 

- 0.5 to -<- 7.0 

V 

•in 

Input current 

- 30 to -1-5 

- 30 to -<- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to -<- 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

48 

mA 

Ta 

Operating free-air temperature range 

-55 to -<-125 

Oto 70 

-c 
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In no way does this imply that the devices 
are noise sensitive in the final system. The 
use of “hard” HIGHs and LOWs during 
functional testing is done primariiy to re¬ 
duce the effects of the large amounts of 
noise typically present at the test heads of 
automated test equipment with cabies that 
may at times reach several feet. The situa¬ 
tion in a system on a PC board is less 
severe than in a noisy production environ¬ 
ment. Typical recommended operating con¬ 
ditions are shown in Table 2. 


by sinking the energy to ground or to Vcc» 
depending on the state. The ability of the 
output to do that is determined by its out¬ 
put impedance. The lower half of the output 
stage Is a very low-impedance transistor 
which can effectively pull the noise source 
down. Because of the higher Impedance of 
the upper stage of the output, it is not as 
effective In shunting the noise energy to 
Vcc« so that an extra 0.4V of noise immu¬ 
nity in the HIGH state compensates for the 


Over a period of time, Iqs became a mea¬ 
sure of the ability of an output to charge 
line capacitance. Assume a device is driv¬ 
ing a long line and is in the LOW state. 
When the output is switched HIGH, the rise 
time of the output waveform is limited by 
the rate at which the line capacitance can 
be charged to its new state of Vqh- At the 
instant the output switches, the line capa¬ 
citance looks like a short to ground. Iqs is 
the current demanded by the capacitive 
load as the voltage begins to rise and the 


Table 2. Recommended Operating Conditions (FAST Family) 
RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

< 

o 

o 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

*OH 

HIGH-level output current 




-3 

mA 


LOW-level output current 

Mil 



20 

mA 

'OL 

Com’l 



24 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

'a 

Com’l 

0 


70 

“C 


DC ELECTRICAL 
CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during their testing operations 
conducted under the conditions set forth in 
the Recommended Operating Conditions 
table. Vqh, for example, is guaranteed to be 
no less than 2.7V when tested with Vcc = 
-I- 4.75V, V|h = 0.8V across the temperature 
range of 0“C to + 70“C, and with an output 
current of Ioh= - 1.0mA. In this table, one 
sees the heritage of the original junction- 
isolated Schottky family ... Vol = 0.5V at 
loL=20mA. This gives the user a guaran¬ 
teed worst-case LOW-state noise immunity 
of 0.3V. In the HIGH state the noise immu¬ 
nity is 0.7V worst case. Although at first 
glance it would seem one-sided to have 
greater noise immunity in the HIGH state 
than in the LOW, this is a useful state of af¬ 
fairs. Because the impedance of an output 
in the HIGH state Is generally much higher 
than in the LOW state, more noise immu¬ 
nity in the HIGH state is needed. This is be¬ 
cause the noise source couples noise onto 
the output connection of the device — that 
output tries to pull the noise source down 


higher impedance. The result is a nice bal¬ 
ance of sink and drive current capabilities 
with the optimum amount of noise immu¬ 
nity in both states. 

I,, the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at the guaranteed minimum 
input breakdown voltage of 7.0V. Although 
some users consider this to be a test of the 
input breakdown itself, that voltage is typ¬ 
ically over 15V. At room temperature, this 
leakage current should be less than 10/iA. 

Short-circuit output current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit 
logic devices, but the meaning and implica¬ 
tions of that specification have totally 
changed. Originally, Iqs was an attempt to 
reassure the user that If a stray oscillo¬ 
scope probe accidentally shorted an output 
to ground, the device would not be dam¬ 
aged. In this manner, an extremely long 
time was associated with the Iqs test. 
However, thermally-induced malfunctions 
could occur after several seconds of sus¬ 
tained test. 


demand decreases. We now reach the criti¬ 
cal point in our discussion. The fuli value of 
Iqs need only be supplied for a few hundred 
microseconds at most, even with 1 .Ofifd of 
line capacitance tied to the output, a load 
that is unrealistically high by several orders 
of magnitude. 

The effect of a large Iqs surge through the 
relatively small transistors that make up 
the upper part of the output stage is not 
serious — AS LONG AS THAT CURRENT IS 
LIMITED TO A SHORT DURATION. If the 
hard short is allowed to remain, the full Iqs 
current will flow through that output state 
and may cause functional failure or damage 
to the structure. A test-induced failure may 
occur if the Iqs test time is excessive. As 
long as the Iqs condition is very brief, typ¬ 
ically 50ms or less with ATE equipment, the 
local heating does not reach the point 
where damage or functional failures might 
occur. As we have already seen, this is con¬ 
siderably longer than the time of the effec¬ 
tive current surge that must be supplied by 
the device in the case of charging line capa¬ 
citance. The Signetics’ data sheet limits for 
Iqs reflect the conditions that the part will 
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see in the system — full Iqs spikes for ex¬ 
tremely short periods of time. Problems 
could occur if slow test equipment or test 
methods ground and output for too long a 
time, causing functional failure or damage. 
DC electrical characteristics are shown in 
Table 3. 

AC ELECTRICAL 
CHARACTERISTICS 

The AC Electrical Characteristics table con¬ 
tains the guaranteed limits when tested 
under the conditions set forth in the AC 
Test Circuits and Waveforms section. In 


some cases, the test conditions are further 
defined by the AC setup requirements (see 
Table 5) — this is generally the case with 
counters and flip-flops where setup and 
hold times are involved. 

All of the AC characteristics are guaranteed 
with 50pF load capacitance. The reason for 
choosing 50pF over 15pF as load capaci¬ 
tance is that it allows more leeway in deal¬ 
ing with stray capacitance, and also loads 
the device during rising or falling output 
transitions, which more closely resembles 
the loading to be expected In average appli¬ 
cations, thus giving the designer more use¬ 
ful delay figures. 


Although the 50pF load capacitance will 
increase the propagation delay by an aver¬ 
age of about 1ns for FAST devices, it will 
increase several ns for standard Schottky 
devices. 

The load resistor of SOOfi is conveniently 
specified as both pull-up and pull-down 
load resistor. 

FAST products are being released in the 
surface-mounted SO package as a commer¬ 
cial option. Because of the reduced induc¬ 
tance inherent in this package, minimum 
propagation delays are being derated by 
0.2ns. This is reflected by a note at the 
bottom of Table 4. 


Table 3. DC Electrical Characteristics (FAST^^ Family) 


SYMBOL 


LIMITS^ 

UNIT 


CONDITIONS^ 



Min 

Typ3 

Max 

Vcc 

VlH 

Input HIGH voltage 

2.0 



V 


Recognized as a HIGH signal over 
recommended Vq^ and T^ range 

V,L 

— 

Input LOW voltage 



0.8 

V 


Recognized as a LOW signal over 
recommended Vcc ^ind T^ range 

VlK 

Input clamp diode voltage 



-1.2 

V 

Min 

liN= - 18mA 

X 

o 

> 

Output HIGH 

Std® Mil 

2.5 

3.4 


V 

Min 

Iqh = 20/iA multiplied by output HIGH 

voltage 

Std® Com’l 

2.7 

3.4 


U.L. shown on data sheet 

VoL 

Output LOW voltage 


0.35 

0.5 

V 

Min 

loL= -0.6mA multiplied by output 
LOW U.L. shown on data sheet 



1.0 U.L 


1 

20 



liH = 20/iA multiplied by input HIGH 

U.L. shown on data sheet; V|h = 2.7V 

«IH 

Input HIGH current 

2.0 U.L. 


2 

40 

mA 

Max 



n U.L. 



n(40) 




Input HIGH current, breakdown 
test, all inputs 


5 

100 

fiA 

Max 

V|n = 7.0V 

M 

NPN inputs:® 

Input clamp current 


500 

1000 



1.0 U.L. 


-0.4 

1 

-0.6 





Input LOW current 

2.0 U.L. 


-0.8 

-12 

mA 

Max 

|,L= -0.6mA multiplied by input LOW 

ML 

n U.L. 



n(-0.6) 

U.L. shown on data sheet; V|n = 0.5V 


NPN inputs 

0.033 U.L. 



-0.02 




Iqzh 

3-State output OFF current HIGH 


2 

50 

/aA 

Max 

Vout = 2.4V 

'OZL 

3-State output OFF current LOW 


2 

-50 

/iA 

Max 

Vout = 0.5V 


Output short- 

Standard®/ 

3-State 

-60 

-80 

-150 


Max 

VouT = 0V 

'OS 

circuit current 

Buffers/Line 

Drivers 

-100 

-150 

-225 


NOTES 

1. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference level for all 
applied and resultant voltages. 

2. Unless otherwise stated on individual data sheets. 

3. Typical characteristics refer to T/^= +25‘’C and Vqq= +5.0V. 

4. Min and Max refer to the values listed in the table of recommended operating conditions. 

5. standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-State outputs. 

6. Used as an input current test at maximum input voltage for parts with an NPN input structure. This is not a leakage test. 

7. Fortesting Iqs, the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in order to minimize internal heating and more accurately reflect opera¬ 
tional values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In 
any sequence of parameter tests, Iqs tests should be performed last. 
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Table 4. AC Characteristics 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF, Rl = 500D 

TA,Vcc = Mil 

Cl = 50pF 

Rl = 500D 

Ta> ^cc “ Com’l 
Cl = 50pF 

Rl = 500D 

Min 

Typ 


2Q][| 

Max 

Min 

Max 

Maximum clock frequency 

Wayeform 6, ’F374 

100 



ll^l 


70 



tpLH Propagation delay 
tpHL Latch Enable to output 

Waveform 1, ’F373 



11.5 

7.0 

^^1 

17.0 

8.5 

m 

13.0 

8.0 

ns 

tpLH Propagation delay 
tpHL Data to output 

Waveform 4, ’F373 

m 


d 

3.0 

1.7 


1 

8.0 

6.0 

ns 

tpLH Propagation delay 
tpHL Clock to output 

Waveform 6, ’F374 

m 

6.5 

6.5 

8.5 

8.5 

4.0 

4.0 

10.5 

13.0 

m 


ns 

tpzH Enable time to HIGH level 

lA/ * o ’^373 
Waveform 2 >p 374 

m 




m 


■^9 


\pzL Enable time to LOW level 

.Ai . o ’F373 

Waveforms ..-o-,., 
F374 



m 






tpHz Disable time from HIGH level 

lA, , o ’F373 
Waveform 2 ’P 374 

m 




10.0 

8.0 

2.0 

2.0 



tpi _2 Disable time from LOW level 

lA, . 0 ’F373 

Waveforms 

F374 

2.0 

2.0 

3.8 

4.3 

5.0 

5.5 

2.0 

2.0 

7.0 

7.5 

2.0 

2.0 

6.0 

6.5 

ns 


NOTE 

Subtract 0.2ns from minumum values for SO package. 


Table 5. AC Setup Requirements 
AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 


Ta= +25‘»C 

Vcc= +5.0V 

C|. = 50pF, RL = 500fi 

TA,Vcc = Mil 
Cl = 50pF 

Rl = 5000 

Ta. Vcc=C om’l 
Cl = 50pF 

Rl = 5000 

9S3i 





II9QI3IIII 

Max 

tw(H) Latch Enable pulse width 
iw (L) 

Waveform 1, ’F373 

901 



901 

199 

9 

■91 


ns 

t (H) 

®’ Setup time, Data to Latch Enable 
ts V*-) 

Waveform 5, ’F373 




991 

9B 


2.0 

2.0 


ns 

Hold time, Data to Latch Enable 

th (*-) 

Waveform 5, ’F373 

3.0 

3.0 



3.0 

3.0 


3.0 

3.0 


ns 

Clock Pulse width 

Waveform 6, ’F374 

7.0 

6.0 



7.0 

6.0 


7.0 

6.0 


ns 

Setup time. Data to Clock 

ts (L) 

-1 

Waveform 7, ’F374 

2.0 

2.0 



2.5 

2.0 


2.0 

2.0 


ns 

Hold time, Data to Clock 

th (L) 

Waveform 7, ’F374 

2.0 

2.0 


_ 1 

2.0 

2.5 


2.0 

2.0 


ns 
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TEST CIRCUITS AND 
WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


The 500Q load resistor, Rl to ground, as de¬ 
scribed in Figure 1, acfs as a ballast to 
slightly load the totem-pole pull-up and 
limit the quiescent HIGH-state voltage to 
about -\-3.5V. Otherwise, an output would 
rise quickly to about 4- 3.5V, but then con¬ 
tinue to rise very slowly up to about -»■ 4.4V. 
On the subsequent HIGH-to-LOW transi¬ 
tion, the observed tpHL would vary slightly 
with duty cycle, depending on how long the 
output voltage was allowed to rise before 
switching to the LOW state. Perhaps, more 
importantly, the 500Q resistor to ground 
can be a high-frequency, passive probe for 
a sampling scope, which costs much less 
than the equivalent high-impedance probe. 
Alternatively, the 500Q load to ground can 
simply be a 450Q resistor feeding Into a 50Q 
coaxial cable leading to a sampling scope 
input connector, with the internal 50Q, ter¬ 
mination of the scope completing the path 
to ground. Note that with this scheme there 
should be a matching cable from the device 
input pin to the other input of the sampling 
scope; this also serves as a 50fi termination 
for the pulse generator that supplies the 
input signal. 

Figure 2, Test Circuit for 3-State Outputs, 
shows a second 5000 resistor from the de¬ 
vice output to a switch. For most measure¬ 
ments this switch is open; it is closed for 
measuring a device with Open-Collector 
outputs and for measuring one set of the 
Enable/Disable parameters (LOW-to-OFF 
and OFF-to-LOW) of a 3-State output. With 
the switch closed, the pair of 5000 resistors 
and the -h 7.0V supply establish a quies¬ 
cent HIGH level of + 3.5V, which correlates 
with the HIGH level discussed in the pre¬ 
ceding paragraph. 

As shown in Figure 3, AC Waveforms for 
FAST 54/74F373, 54/74F374, the disable 
times are measured at the point where the 
output voltage has risen or fallen by 0.3V 
from the quiescent level (i.e., LOW for tpLH^ 
orHIGHfortpHL^). 

Since the rising or falling waveform is RC- 
controlled, the 0.3V of change is more 
linear and is less susceptible to external 
influences. 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


Figure 1. Test Circuit for Totem-Pole 
Outputs, 54/74F00 


TEST CIRCUIT FOR S-STATE AND OPEN-COLLECTOR (OC) OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

fpLZ* ‘PZL 

closed 

OC 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut °f Pulse 
Generators. 


Figure 2. Test Circuits for 3-State and Open-Collector Outputs 


More importantly, from the system design¬ 
er’s point of view, 0.3V is adequate to en¬ 
sure that a device output has turned OFF. It 
also gives system designers more realistic 
delay times to use in calculating minimum 
cycle times. 

Good, high-frequency wiring practices 
should be used in constructing test jigs. 


Leads on the load capacitor should be as 
short as possible to minimize ripples on the 
output waveform transitions and to mini¬ 
mize undershoot. Generous ground metal 
(preferably a ground plane) should be used 
for the same reasons. A Vcc bypass capaci¬ 
tor should be provided at the test socket, 
also with minimum lead lengths. Input sig¬ 
nals should have rise and fall times of 


2.5ns, and signal swing of OV to +3.0V, 
1.0MHz square wave is recommended for 
most propagation delay tests. The repeti¬ 
tion rate must necessarily be increased for 
testing f|y/,;^x- Two pulse generators are 
usually required for testing such param¬ 
eters as setup time, hold time, recovery 
time, etc. 
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AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 




/ 


h- ‘phlH 








h-*PLH-H 


O 

-VoH OV- 
VoL 


Waveform 1 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


_/ 


*PZL ♦ 


Vm 

-*PLZ-*| 






- Vol + 0.3V 


Waveform 3 

DATA SETUP AND HOLD TIMES 



Waveform 5 


3 STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 






^tpzH- 


h- ‘PHZ^ 


VOH-0.3V 




■Mir 


Waveform 2 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 


Dn 


Vm 

'PLH- 


pPLH-^ 


Waveform 4 


VoL 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


-1/»MAX- 


“•Vm 

— tw(H) 
h-'PHL-H 


\vm 

t— 

<w(U —^ 


Vm 


\ 


r"‘PLH-H 




Waveform 6 


/ 


Vm 


DATA SETUP AND HOLD TIMES 



Waveform 7 

Vm=1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 


-VoH 

VOL 


Figure 3. AC Waveforms for FAST 54/74F373, 54/74F374 
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DC SYMBOLS AND DEFINITIONS 

Voltages — All voltages are referenced to ground. Negative-volt¬ 
age limits are specified as absolute values (i.e., - 10V is greater 
than -1.0V). 

Vcc Supply voltage: The range of power supply voltage 
over which the device is guaranteed to operate within 
the specified limits. 

V|x (Max) Input clamp diode voltage: The most negative voltage 
at an Input when the specified current is forced out of 
that input terminal. This parameter guarantees the in¬ 
tegrity of the Input diode intended to clamp negative 
ringing at the input terminal. 

V|H Input HIGH voltage: The range of input voltages rec¬ 

ognized by the device as a logic HIGH. 

V|H (Min) Minimum Input HIGH voltage: This value is the guar¬ 
anteed input HIGH threshold for the device. The mini¬ 
mum allowed input HIGH in a logic system. 

V|L Input LOW voltage: The range of input voltages recog¬ 

nized by the device as a logic LOW. 

V|L (Max) Maximum input LOW voltage: This value is the guar¬ 
anteed Input LOW threshold for the device. The maxi¬ 
mum allowed input LOW in a logic system. 

V|^ Measurement voltage: The reference voltage level on 

AC waveforms for determining AC performance. Usu¬ 
ally specified as 1.5V for the FAST family. 

Vqh (Min) Output HIGH voltage: The minimum guaranteed HIGH 
voltage at an output terminal for the specified output 
current Iqh and at the minimum Vcc value. 

Vql (Max) Output LOW voltage: The maximum guaranteed LOW 
voltage at an output terminal sinking the specified load 
current Iql- 

Vy^ Positive-going threshold voltage: The input voltage of 
a variable threshold device which causes operation ac¬ 
cording to specification as the input transition rises 
from below Wj_ (Min). 

Vy_ Negative-going threshold voltage: The input voltage 
of a variable threshold device which causes operation 
according to specification as the input transition falls 
from above Vj^. (Max). 

Currents ~ Positive current is defined as conventional current 
flow into a device. Negative current is defined as conventional 
current flow out of device. All current limits are specified as 
absolute values. 

Ice Supply current: The current flowing into the Vcc sup¬ 
ply terminal of the circuit with specified Input condi¬ 
tions and open outputs. Input conditions are chosen 
to guarantee worst-case operation unless specified. 

Ii Input leakage current: The current flowing into an In¬ 

put when the maximum allowed voltage is applied to 
the input. This parameter guarantees the minimum 
breakdown voltage for the input. 
liH Input HIGH current: The current flowing Into an in¬ 

put when a specified HIGH-level voltage is applied to 
that input. 

I|L Input LOW current: The current flowing out of an in¬ 

put when a specified LOW-level voltage is applied to 
that input. 


Iqh Output HIGH current: The leakage current flowing 

into a turned off Open-Collector output with a speci¬ 
fied HIGH output voltage applied. For devices with a 
pull-up circuit, the Iqh's the current flowing out of an 
output which is In the HIGH state. 

Iql Output LOW current: The current flowing into an 

output which is the LOW state. 

Iqs Output short-circuit current: The current flowing out 

of an output which is in the HIGH state when that out¬ 
put is short circuit to ground. 

•ozH Output off current HIGH: The current flowing into a 
disabled 3-State output with a specified HIGH output 
voltage applied. 

•ozL Output off current LOW: The current flowing out of a 
disabled 3-State output with a specified LOW output 
voltage applied. 

AC SYMBOLS AND DEFINITIONS 

^MAx Maximum clock frequency: The maximum input fre¬ 
quency at a Clock input for predictable performance. 
Above this frequency the device may cease to func¬ 
tion. 

tpLH Propagation deiay time: The time between the speci¬ 
fied reference points on the input and output wave¬ 
forms with the output changing from the defined 
LOW level to the defined HIGH level. 

tpHL Propagation deiay time: The time between the speci¬ 
fied reference points on the input and output wave¬ 
forms with the output changing from the defined 
HIGH level to the defined LOW level. 

tpHz Output disable time from HIGH level of a 3-State out¬ 
put: The delay time between the specified reference 
points on the input and output voltage waveforms 
with the 3-State output changing from the HIGH level 
to a high-impedance “off” state. 

tpLz Output disable time from LOW level of a 3-State out¬ 
put: The delay time between the specified reference 
points on the input and output voltage waveforms 
with the 3-State output changing from the LOW level 
to a high-impedance “off” state. 

tp 2 H Output enable time to a HIGH level of a 3-State out¬ 
put: The delay time between the specified reference 
points on the input and output voltage waveforms 
with the 3-State output changing from a high-imped¬ 
ance “off” state to HIGH level. 

ip 2 i Output enable time to a LOW levei of a 3-State output: 

The delay time between the specified reference 
points on the Input and output voltage waveforms 
with the 3-State output changing from a high-imped¬ 
ance “off” state to LOW level. 

th Hold time: The interval immediately following the ac¬ 

tive transition of the timing pulse (usually the clock 
pulse) or following the transition of the control input 
to its latching level, during which interval the data to 
be recognized must be maintained at the input to en¬ 
sure its continued recognition. A negative hold time 
indicates that the correct logic level may be released 
prior to the active transition of the timing pulse and 
still be recognized. 
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tg Setup time: The interval immediately preceding the 
active transition of the timing pulse (usually the clock 
pulse) or preceding the transition of the control input 
to its latching level, during which interval the data to 
be recognized must be maintained at the input to en¬ 
sure its recognition. A negative setup time indicates 
that the correct logic level may be initiated sometime 
after the active transition of the timing pulse and still 
be recognized. 

tw Pulse width: The time between the specified refer¬ 
ence points on the leading and trailing edges of a 
pulse. 

tree Recovery time: The time between the reference point 
on the trailing edge of an asynchronous input control 


pulse and the reference point on the activating edge 
of a synchronous (clock) pulse input such that the 
device will respond to the synchronous input. 

tjLH Transition time, LOW-to-HIGH: The time between 
two specified reference points on a waveform, nor¬ 
mally 10% and 90% points, that is changing from 
LOW to HIGH. 

tjHL Transition time, HIGH-to-LOW: The time between 
two specified reference points on a waveform, nor¬ 
mally 90% and 10% points, that is changing from 
HIGH to LOW. 

tp tf Clock input rise and fall times: 10% to 90% value. 
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INTRODUCTION 

The properties of high-speed FAST logic 
circuits dictate that care be taken in the 
design and layout of a system. 

Some general design considerations are 
included in this section. This Is not in¬ 
tended to be a thorough guideline for 
designing FAST systems, but a reference 
for some of the constraints and techniques 
to be considered when designing a high¬ 
speed system. 

HANDLING PRECAUTIONS 

As described in the Circuit Characteristics 
section, FAST devices can be more suscep¬ 
tible to damage from electrostatic dis¬ 
charge (ESD). 

• Signetics FAST devices are shipped in 
conducting foam or anti-static tubes and 
foil-lined boxes to minimize ESD during 
shipment and unloading. 

• Before opening the shipment of FAST 
devices, make sure that the individual is 
grounded and all handling means (such 
as tools, fixtures, and benches) are 
grounded. 

• After removal from the shipping material, 
the leads of the FAST devices should al¬ 
ways be grounded. In other words, FAST 
devices should be placed leads-down on 
a grounded surface, since ungrounded 
leads will attract static charge. 

• Do not Insert or remove devices in sock¬ 
ets with power applied. Ensure that power 
supply transients, such as occur during 
power turn on-off, do not exceed abso¬ 
lute maximum ratings. 

• After assembly on PC boards, ensure that 
ESD Is minimized during handling, stor¬ 
age or maintenance. 

• FAST Inputs should never be left floating 
on a PC board. This precaution applies to 
any TTL family. As a temporary measure, 
a resistor with a resistance greater than 
10 k ohms should be soldered on the open 
input. The resistor will limit accidental 
damage if the PC board Is removed and 
brought into contact with static-generat¬ 
ing materials. 

INPUT CLAMPING 

FAST circuits are provided with clamp 
diodes on the device inputs to minimize 
negative ringing effects. These diodes 
should not be used to clamp negative DC 
voltages or long-duration, negative pulses. 
Certain FAST part types with the NPN base 
input structure also provide clamping of 
positive overshoots. 


UNUSED INPUTS 

Proper digital design rules dictate that all 
unused inputs on TTL devices be tied either 
HIGH or LOW. This is especially important 
with FAST logic. 

Electrically-open inputs can degrade AC 
noise immunity as well as the switching 
speed of the device. Small geometries 
make FAST more susceptible to damage by 
electrostatic discharge than other TTL fam¬ 
ilies. Tying inputs to Vcc or GND, directly or 
through a resistor, protects the device from 
in-circuit electrostatic damage. Addition¬ 
ally, while most unconnected TTL inputs 
float HIGH, FAST devices with NPN inputs 
float LOW. 

FAST devices do not require an input resis¬ 
tor to tie the Input HIGH. Inputs can be con¬ 
nected directly to Vcc well as ground. 

Possible ways of handling unused inputs 
are: 

1. Unused active-HIGH NAND or AND in¬ 
puts to Vcc - The Inputs should be main¬ 
tained at a voltage greater than 2.7V, but 
should not exceed the absolute maxi¬ 
mum rating. 

2. Connect unused active-HIGH NOR or 
OR inputs to ground. 

3. Tie unused active-HIGH NAND or AND 
inputs to an used input of the same 
gate, provided that the HIGH-level fan¬ 
out of the driving circuit is not impaired. 

4. Connect the unused active-HIGH NAND 
or AND inputs to the output of an un¬ 
used gate that is forced HIGH. 

MIXING FAST WITH OTHER 
TTL FAMILIES 

Most TTL families are intended to be used 
together, but this cannot be done indis¬ 
criminately. Each family of TTL devices has 
unique input and output characteristics 
optimized to achieve the desired speed or 
power features. High-speed devices such 
as 54/74F are designed with relatively low 
input and output Impedances. The speed of 
these devices is determined primarily by 
fast rise and fall times internally, as well as 
at the Input and output nodes. These fast 
transitions cause noise of various types in 
the system. Power and ground line noise is 
generated by the large currents needed to 
charge and discharge the circuit and load 
capacitances during the switching transi¬ 
tions. Signal line noise is generated by the 
fast output transitions and the relatively 
low output Impedances, which tend to in¬ 
crease reflections. 


The noise generated by these 54/74F de¬ 
vices can only be tolerated in systems 
designed with very short signal leads, 
ground planes, and good, well-bypassed 
power distribution networks. Mixing the 
slower TTL families such as 54/74 and 
54LS/74LS with the higher speed families is 
also possible but must be done with cau¬ 
tion. The slower speed families are more 
susceptible to induced noise than the 
higher speed families due to their higher 
input and output impedances. The low 
power Schottky 54/74LS family is especiai- 
ly sensitive to induced noise and must be 
isolated as much as possible from the 54/ 
74F devices. Separate or isolated power 
and ground systems are recommended, 
and the LS input signal lines should not run 
adjacent to lines driven by 54/74F. 

INPUT LOADING AND OUTPUT 
DRIVE COMPARISON 

The logic levels of all TTL products are fully 
compatible with each other. However, the 
input loading and output drive character¬ 
istics of each family are different and must 
be taken into consideration when mixing 
them in a system. Table 1 shows the rela¬ 
tive drive capabilities of each family for 
commercial temperature and voltage 
ranges. For military ranges, the 74LS drive 
capabilities must be cut in half. Note that 
74F buffers have three times the drive 
capability of standard 74F devices; in fact, 
they can drive more loads than any other 
non-buffer TTL device. 

INPUT-OUTPUT LOADING AND 
FAN-OUT TABLE 

For convenience in system design, the 
input-output loading and fan-out character¬ 
istics of each circuit are specified in terms 
of unit loads and actual load value. One 
FAST Unit Load (U.L.) in the HIGH state is 
defined as 20 /aA; thus both the input HIGH 
leakage current, I|h, and output HIGH cur¬ 
rent-sourcing capability, Iqh. are normal¬ 
ized to 20^A. 

Similarly, one FAST Unit Load (U.L.) in the 
LOW state is defined as 0.6mA and both 
the input LOW current, l||_, and input LOW 
current/TL, and the output LOW current- 
sinking capability, Iqlj are normalized to 
0.6mA. 

For added convenience, the actual load 
value in amperes is listed in the column ad¬ 
jacent to U.L. 

On some FAST devices, high-impedance 
NPN base input structure has been utilized. 
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Table 1. Loading Comparisons 


DRIVEN DEVICE 
FAMILY: 

74F 

74F(NPN) 

74LS 

74 

74S 

8200/9300 

82S00 

DRIVING 

DEVICE 

FAMILY 

\ 

\Max) 

Iql 

(Min) \ 

0.6mA 

20/xA 

0.4mA 

1.6mA 

2.0mA 

1.6mA 

0.4mA 

74F 

20mA 

Maximum Number of Loads Driven | 

33 

1,000 

50 

12.5 

10 

12 

50 

74F (NPN) 

64mA 

106 

3,200 

160 

40 

32 

40 

160 

74LS 

8mA 

13 

400 

20 

5 

4 

5 

20 

74LS Buffer 

24mA 

40 

1,200 

60 

15 

12 

15 

60 

74 

16mA 

26 

800 

40 

10 

8 

10 

40 

74 Buffer 

40mA 

78 

2,400 

120 

30 

24 

30 

120 

74S 

20mA 

33 

1,000 

50 

12.5 

10 

12 

50 

74S Buffer 

60mA 

100 

3,000 

150 

37.5 

30 

37 

150 

8800/9300 

16mA 

26 

800 

40 

10 

8 

10 

40 

82S00 

20mA 

33 

1,000 

50 

12 

10 

12 

50 


With this structure, the LOW levei input 
current, I,l, has been reduced to 20 /aA. This 
characteristic is 30 times lower than the 
requirement of devices using the conven- 
tionai input structure. This feature im¬ 
proves fan-out in the LOW state and can 
help reduce part count in system design by 
eliminating buffers in some applications. 


logic levels at the same time. These de¬ 
vices must have a pull-up resistor (or resis¬ 
tors) added between the OR-tie connector 
and Vcc to establish an active-HIGH level. 
Only special high-voltage buffers can be 
tied to a higher voltage than Vcc- The min¬ 
imum and maximum size of the pull-up 
resistor is determined as follows: 


CLOCK PULSE REQUIREMENTS 

All FAST clock inputs are buffered to 
increase their tolerance of slow positive- 
clock edges and heavy ground noise. Nev¬ 
ertheless, the rise time on positive-edge- 
triggered devices should be less than the 
nominal clock-to-output delay time mea¬ 
sured between 0.8V to 2.0V levels of the 
clock driver for added safety margin 
against heavy ground noise. Not only a fast 
rising, clean clock pulse is required, but the 
path between the clock drive and clock in¬ 
put of the device should be well-shielded 
from electromagnetic noise. 

FAST OUTPUTS TIED TOGETHER 

The only FAST outputs that are designed to 
be tied together are Open-Collector and 
3-State outputs. Standard FAST outputs 
should not be tied together unless their 
logic levels will always be the same; either 
all HIGH or all LOW. When connecting 
Open-Collector or 3-State outputs together, 
some general guidelines must be observed. 

Open-Collector Outputs 

These devices must be used whenever two 
or more OR-tied outputs will be at opposite 


R(Min) = 


Vcc(Max) - Vql 

loL - N2 {I,l) 


R(Max) = 


Vcc(Min) - Vqh 

Ni(Ioh)+ N2(I,h) 


where: Iol= Minimum Iql guarantee or OR- 
tied elements. 


N 2 (I|l) = Cumulative maximum input LOW 
current for all inputs tied to OR- 
tie connection. 

Ni (Ioh)= Cumulative maximum output 
HIGH leakage current for all out¬ 
puts tied to OR-tie connection. 

N 2 (I|h) = Cumulative maximum input HIGH 
leakage current for all inputs tied 
to OR-tie connection. 


If a resistor divider network is used to pro¬ 
vide the HIGH level, the R (Max) must be 
decreased enough to provide the required 
[(Vqh/R (pull-down)] current. 

Minimum propagation delay results when 
the minimum value of external pull-up resis¬ 
tor is used in Load Circuit 1, Figure 1. Di¬ 
odes should be fast recovery 1N4376 or 
equivalent. External pull-up resistor. Load 
Circuits 2 and 3, give progressively slower 
propagation delays. 


3-State Outputs 

3-State outputs are designed to be tied to¬ 
gether, but are not designed to be active 
simultaneously. In order to minimize noise 
and protect the outputs from excessive 
power dissipation, only one 3-State output 
should be active at any time. This generaily 
requires that the output enable signals be 
non-overlapping. When TTL decoders are 
used to enable 3-State outputs, the decoder 
should be disabled while the address is 
being changed. Since all TTL decoder out¬ 
puts are subject to decoding spikes, non¬ 
overlapping signals cannot normally guar¬ 
antee when the address is changing. 

Since most 3-State output enabie signais 
are active-LOW, shift registers or edge- 
triggered storage registers provide good 
output enable buffers. Shift registers with 
one circulating LOW bit, such as the ’F164 
or ’F194, are ideal for sequential enable 
signals. The ’F174 or ’F273 can be used to 
buffer enable signals from TTL decoders or 
microcode (ROM) devices. Since the out¬ 
puts of these registers will change from 
LOW-to-HIGH faster than from HIGH-to- 
LOW, the selection of one device at a time 
is assured. 


GND 

Good system design starts with a well- 
thought-out ground layout. Try to use 
ground plane if possibie. This wiii save 
headaches later on. If ground strip is used, 
try to reduce ground path in order to 
minimize ground inductance. This prevents 
crosstaik problems. Quite often, jumper 
wire is used for connecting to ground at the 
breadboarding stage, but a solid ground 
must be used even at the breadboarding 
stage. 


Vcc 

Typical dynamic impedance of un-bypassed 
Vcc from 500 to 1000, depending on 
Vcc GND configuration. This why a 
sudden current demand, due to an IC out¬ 
put switching, can cause momentary re¬ 
duction in Vcc uniess a bypass (decoup- 
iing) capacitor is located near Vcc- 

Not only is there a sudden current demand 
due to output switching transient, there is 
also a heavy current demand by the buffer 
driver. Assuming the buffer output sees a 
500 dynamic ioad and the buffer LOW-to- 
HIGH transition is 2.5V, the current demand 
is 50mA per buffer. If it is an octal buffer, 
the current demand could be 0.4mA per 
package in 3ns time! 
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LOGIC PRODUCTS 


DESIGN CONSIDERATIONS 


LOAD CIRCUIT 1 


LOAD CIRCUIT 2 LOAD CIRCUIT 3 




SWITCHING DELTA FOR 
TURN-ON DELAY (AtpHL), 
ANY INPUT TO OUTPUT 
vs LOAD CAPACITANCE (Cj) 



0 20 40 60 80 100 120 140 160 180 

Ct - LOAD CAPACITANCE (pF) 


SWITCHING DELTA FOR 
TURN-OFF DELAY (AtpLnK 
ANY INPUT TO OUTPUT 
vs LOAD CAPACITANCE (Tj) 



0 20 40 60 80 100 120 140 160 180 

Ct — LOAD CAPACITANCE (pF) 


Figure 1 


The next step is to figure out the capaci¬ 
tance requirement for each bypass capaci¬ 
tor. Using the previously-mentioned octal 
buffer and assuming the Vcc droop is 0.1V, 
then C is; 


C = 


0.4Ax3x 10"^ sec 

oiv 


= 12x10F-9 


= 0.012/4F 


Select the C bypass >0.02/tF and try to use 
a high-quality RF capacitor. Place one by¬ 
pass capacitor for each buffer and one 
bypass capacitor every two other types of 
1C packages. Make sure that the leads are 
cut as short as possible. 

In addition, place bypass capacitors on a 
board to take care of board-level current 
transients. 


This formula is derived as follows: 
Q = CV 


by differentiation: 

AQ AV 

’aT” ~Ai~ 

Since-= I 

At 


the equation becomes I = C 


At 

"aT 


hence, C = 


lAt 

'W 


CROSSTALK 

The best way to handle crosstalk is to pre¬ 
vent it from occurring in the first place; 
quick-fixes are troublesome and costly. To 
prevent crosstalk, maximize spacing be¬ 
tween signal lines and minimize spacing 
between signal lines and ground lines. Pref¬ 
erably, place ground lines between signal 
lines. For added precaution, add a ground 
trace alongside either the potential cross¬ 
talker or the cross-listener. 

For backplane, or wirewarp, use twisted 
pair for for sensitive functions — clocks, 
asynchronous set or reset, asynchronous 


parallel load especially leading to LS in¬ 
puts. In flat cable, make every other con¬ 
ductor ground. 

For multilayer P.C. boards, run signal lines 
in adjacent planes perpendicular to prevent 
magnetic coupling, and limit capacitive 
coupling. Use power shield (Vcc O'' ground 
plane) in between signal planes. 

Since any voltage change, noise or other¬ 
wise, arriving at the unterminated end of 
transmission lines double in amplitude, ter¬ 
minating the line even partially reduces the 
amplitude of the signal (noise or otherwise) 
appearing at the end of the line; therefore, 
using a terminating resistor whose value is 
equal to the line characteristics impedance 
will help in reducing crosstalk. 


Signetics 


4-11 










NOTES 


Signetics 



Section 5 
54/74F Series 




LOGIC PRODUCTS 


GATE 


FAST 54/74F00 


Quad Two-Input NAND Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F00 

3.4ns 

4.4mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc =* 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55®Cto +125‘»C 

Plastic DIP 

N74F00N 


Plastic SO 

N74F00D 


Ceramic DIP 


S54F00F 

Ceramic LLCC 


S54F00G 


NOTE • 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted ieadless chip carrier. 


FUNCTION TABLE INPUJ anD OUTPUT LOADING AND FAN OUT TABLE 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20MA/0.6mA 

Y 

Output 

50/33 

1.0mA/20mA 


One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



_ 1 



2 

& 


4 



_ 5 


6 

10 



_ 9 


^ 8 

12 



13 


11 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F00 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
__Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -f 7.0 

- 0.5 to -f- 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

I IN 

Input current 

- 30 to + 5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F ^cc 

— 0.5 to -F Vq 0 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

0 to 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature | 

_I 

Mil 

-55 


125 

“C 

* A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F00 

UNiT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= min, V|l= max, Iqh = max. 

Mil 

2.5 

3.4 


V 

''oh 

II 

I 

> 

MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= MIN, V,H= MIN, V,L= MAX, 1ol= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

r 

< 

= MIN, l|=l|K 



-0.73 

- 1.2 

V 

l| Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

mA 

IlH 

HIGH-level input current 

Vcc=MAX, V| = 2.7V 


1 

20 

/.A 

l|L 

LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

- 0.6 

mA 

•os 

Short-circuit output current^ 

Vcc = MAX, Vo = 0.0V 

-60 

-80 

-150 

mA 

•cc 

Supply current (total) 

Vcc=MAX 

IcCH Vin = qno 


1.9 

2.8 

mA 

•CCL V,n = 4.5V 


6.8 

10.2 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc = 5V, T/\= 25“C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F00 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc =+5.0V 

Cl = 50pF 

Rl “ 500Q 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 

Com’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

JpLH Propagation delay 

iPHL 

Waveform 1 

2.4 

2.0 

3.7 

3.2 

5.0 

4.3 

2.0 

1.2 

7.0 

6.5 

2.4 

2.0 

6.0 

5.3 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 


V|N 

^ Vm ^ Vm 



L'pHL-^ L*PLH*j 

VOH 

VOUT 


VoL 


Vm = 1.5V 



Waveform 1 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl=s Load capacitance inciudes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance shouid be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

tTLH 

^THL 

54/74F 

3.0V 

1MH2 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


GATE FAST54/74F02 

Quad Two-Input NOR Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F02 

3.4ns 

4.4mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 6V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55®Cto +125*C 

Plastic DIP 

N74F02N 


Plastic SO 

N74F02D 


Ceramic DIP 


S54F02F 

Ceramic LLCC 


S54F02G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20/4A/0.6mA 

Y 

Output 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20^A in the HIGH state and 0.6mA in the LOW state. 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



_3_ 



_2 _ 



5 





^ 4 

_6_ 



8 





10 

J_ 

BHi 


U _ 





^ 13 

n _ 





5-4 


Signetics 















LOGIC PRODUCTS 


GATE 


FAST 54/74F02 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V|N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to -F 5 

- 30 to -F 5 


VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 




Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 


Com'l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 

mmiH 



0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

■a 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F02 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vqc=MIN, V,l=MAX, V,h = MIN, 

Mil 

2.5 

3.4 


V 

''OH 

Ioh=MAX 

Com’l 

2.7 

3.4 


'V 

VoL 

LOW-level output voltage 

Vqq= min, V,h= min, V,l= max, Ioi_= MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

8 

> 

= MIN, l,= l,K 



-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vqq = MAX, V,= 7.0V 


5 

100 

mA 

•iH 

HIGH-level input current 

Vqq = MAX, V,= 2.7V 


1 

20 

/iA 

•iL 

LOW-level input current 

Vqq = MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vqq = MAX, Vo=0.0V 

-60 

-80 

-150 

mA 

•cc 

Supply current^ (total) 

Vqq = MAX 

Iqch Outputs HIGH 


3.0 

5.6 

mA 

Iqcl Outputs LOW 


7.0 

13 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ta=25*C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqq is measured with outputs open. 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F02 


AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNiT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500S2 

Ta. Vcc 

Com’l 

Cl = 50pF 

RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

fpLH Propagation delay 

tpHL 

Waveform 1 

2.5 

2.0 

4.4 

3.2 

5.5 

4.3 

2.5 

1.5 

7.5 

6.5 

2.5 

2.0 

6.5 

5.3 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 

V|N 

^ 

y- _ 


r**PHLH 

I-‘plhH 


- 0 

1/-Vqh 

VOUT 


7^ Vm 



-^ VoL 


Vm = 1.5V 



Waveform 1 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for vaiue. 

Rt = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


INVERTER 


FAST 54/74F04 


Hex Inverter 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F04 

3.5ns 

6.9mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70»C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55«Cto +125®C 

Plastic DIP 

N74F04N 


Plastic SO 

N74F04D 


Ceramic DIP 


S54F04F 

Ceramic LLCC 


S54F04G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUT 

OUTPUT 

A 

Y 

L 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A 

Inputs 

1.0/1.0 

20/iA/0.6mA 

Y 

Outputs 

50/33 

1 .Om A/20m A 


NOTE 

One (1.0) FAST unit load is defined as: 20 /lA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


INVERTER 


FAST 54/74F04 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


I PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -+■ 7.0 

V 

V,N 

Input voltage 

-0.5 to -f-7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -f 5 

- 30 to -F 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to -i- Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

54/74F 

UNIT 

Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



HHHi 

V|L 

LOW-level input voltage 




0.8 

HHOH 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

imsQB 

•OL 

LOW-level output current 




20 

HflQJIII 

T 

Operating free-air temperature 

Mil 

-55 


-F125 

IHIIIIQflll 

'a 

Com’l 

0 


70 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F04 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vqq= MIN, V,L= MAX, V,H = MIN, 
Ioh = MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vqq=MIN, V,h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=M^N, l,= l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vqq = MAX, V,= 7.0V 


5 

100 

jitA 

liH HIGH-level input current 

Vqq = MAX, V, = 2.7V 


1 

20 

fiA 

liL LOW-level input current 

Vqq = MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vqq = MAX, Vo = 0.0V 

-60 

-85 

-150 

mA 

Iqq Supply current^ (total) 

Vqq = MAX 

Iqqh Outputs HIGH 


2.8 

4.2 

mA 

•ccL Outputs LOW 


10.2 

15.3 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc=5V, T/i^ = 25*C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

“t- >CCH-V|n = GND; IccL-V|N = 4-5V. 
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LOGIC PRODUCTS 


INVERTER 


FAST 54/74F04 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = SOOfi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 

Com’l 

Cl = 50pF 

Rl = 50012 


■391 






|pLH Propagation delay 
IPHL 

Waveform 1 


— 



H^jH 

2.4 

1.5 

6.0 

5.3 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 

V|N 

t- - 



1^‘PHL-^ 

L*plhH 

Vqut 


\j - VOH 



' ''ol 


Vm = 1.5V 



Waveform 1 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



family 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


GATE _FAST54/74F08 

Quad Two-Input AND Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F08 

4.1ns 

7.1mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta * O^C to + 70®C 

MILITARY RANGES 

Vcc * 5V ± 10%; Ta = “ 55®C to + 125®C 

Plastic DIP 

N74F08N 


Plastic SO 

N74F08D 


Ceramic DIP 


S54F08F 

Ceramic LLCC 


S54F08G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H= HIGH voltage level 
L = LOW voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20^A/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


Note; 

One (1.0) FAST unit load (U.L.) is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 




1 



_2 

& 


_4 

_5 


6_ 

_9 



10 

■ 

8 

12 





11 

13 







5-10 


Signetics 














LOGIC PRODUCTS 


GATE 


FAST 54/74F08 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

•in 

Input current 

- 30 to -F 5 

- 30 to +5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

0 to 70 

X 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

VCC 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

' A 

Com’l 

0 


70 

X 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F08 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vec = M 1 N, V|L = MAX, Iql = AX, 
V,h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= MIN, V,H = MIN, V|L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= 1,k 


-0.73 

-1.2 

V 

Input current at maximum 
’ input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 


liH HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

mA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-90 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 


5.5 

8.3 

mA 

•ccL Output LOW 


8.6 

_1 

12.9 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc = 5V, 7^= 25°C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests, in any sequence of parameter tests, Iqs tests should be performed last. 

4- IcCH.V|N = 4.5V;Iccl.V|N = GND. 
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LOGIC PRODUCTS 


GATE FAST54/74F08 



NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


PULSE I 
GENERATOR 


^Rl 


DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
C|,= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


NEGATIVE 

PULSE 


INPUT PULSE DEFINITIONS 

_Kai_^ 



—tw- 

Vm=1.5V 


I INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rete 

Pulse Width 

*TLH 

♦thl 

3.0V 

1MHz 

500ns 

2.5n8 

2.5ns 
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LOGIC PRODUCTS 


GATES FAST 54/74F10, 54/74F11 

Triple Three-Input NAND (’F10), AND (’F11) Gates 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F10 

3.5ns 

3.3mA 

74F11 

4.2ns 

5.3mA 


FUNCTION TABLE 


INPUTS 

OUTPUTS I 

A 

B 

C 

Y(’F10) 

Y(’F11) 

L 

L 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

.ill 

L 

H 


H = HIGH voltage level 
L = LOW voltage level 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + ZO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to + 125«C 

Plastic DIP 

N74F10N • N74F11N 


Plastic SO 

N74F10D • N74F11D 


Ceramic DIP 


S54F10F • S54F11F 

Ceramic LLCC 


S54F10G • S54F11F 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A-C 

Inputs 

1.0/1.0 

20^A/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit toad is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


GATES FAST54/74F10,54/74F11 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -f 7.0 

-0.5 to -f7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to -F 7.0 

V 

IlN 

Input current 

- 30 to -F 5 

- 30 to -F 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

I OUT 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

— 

UNIT 



Min 

Nom 

Max 

Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level input voitage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

'oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

'a 

Com’l 

0 


70 

°c 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F10, 11 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= MIN, V|L= MAX, V,H= MIN, 

Mil 

2.5 

3.4 


V 

VoH 


Ioh=IVIAX 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vqq=MIN, V 

,h=MIN, V,l=MAX, Iql 

= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vqq=M1N, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

V 

qq=MAX, V,= 7.0V 



5 

100 

;.A 

'iH 

HIGH-level input current 

V 

qq=MAX, V,= 2.7V 



1 

20 

^A 

'iL 

LOW-level input current 

V 

qq=MAX, V, = 0.5V 



-0.4 

-0.6 

mA 

'os 

Short-circuit output current^ 

Vqq = MAX, Vo = 0.0V 

-60 

-75 

-150 

mA 




'ccH Outputs HIGH 

’F10 


1.8 

2.1 

mA 

'cc 

Supply current"^ (total) 

Vqq = MAX 

Iqql Outputs LOW 


6.0 

7.7 

mA 

Iqch Outputs HIGH 

’F11 

i 

4.7 

6.2 

mA 




Iqql Outputs LOW 


7.2 

9.7 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 1/^ = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. ’F10 measure Iqqh with V|fvj = GND and IccL'^'^ith ViN = 4.5V. 

’F11 measure Iqq^ with V||sj = 4.5V and Iqcl with V|[vj = GND. 
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LOGIC PRODUCTS 


GATES 


FAST 54/74F10,54/74F11 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 




Ta= +25°C 

PARAMETER 

TEST CONDITIONS 

Vcc= +5.0V 
Cl = 50pF 


tpLH Propagation delay Waveform 1’F10 

fpHL 


t'l.n Propagation delay Waveform 2 F11 


NOTE 

Subtract 0.2ns from minimum values for SO package. 



2.5 4.1 5.5 2.0 7.5 2.5 


AC WAVEFORMS 



TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



NEGATIVE 

PULSE 


INPUT PULSE DEFINITIONS 



I 1^90% 

VM 



\-10% 


10%/ 

-^tTHL(tf) 


‘TLH(tr)-^ [*— 


-^tTLH(tr) 

tTHL(tf)—U— 

— AMP 

^90% 

90%-V 


vm 

v„Y 



Jr10% 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut of pulse 
generators. 


1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


SCHMITT TRIGGER 


FAST54/74H3 


Dual 4-Input NAND Schmitt Trigger 


DESCRIPTION 

The F13 contains two 4-input NAND gates 
which accept standard TTL input signais 
and provide standard TTL output ievels. 
They are capable of transforming slowly 
changing input signals into sharply de¬ 
fined, jitter-free output signals. In addi¬ 
tion, they have greater noise margin than 
conventional NAND gates. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F13 

7.8ns 

5.5mA 


Each circuit contains a 4-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transitions, and pro¬ 
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive¬ 
going and negative-going input threshold 
(typically SOOmV) is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia¬ 
tions. As long as three inputs remain at a 
more positive voltage than + the 
gate will respond in the transitions of the 
other input as shown in Waveform 1. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to -f 70®C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55«Cto -f-125‘>C 

Plastic DIP 

N74F13N 


Plastic SO 

N74F13D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS OUTPUT 

A I B I C I D Y input and output loading and fan out TABLE 



H = HIGH voltage level NOTE 

L= LOW voltage level One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 

X = Don’t care 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


SCHMITT TRIGGER FAST 54/74F13 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -I-7.0 

-0.5 to -1-7.0 

V 

VlN 

Input voltage 

-0.5 to -I-7.0 

-0.5 to -1-7.0 

V 

•in 

Input current 

- 30 to + 5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to + Vqq 

— 0.5 to -f Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

Oto 70 

X 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 




Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

l|K 





-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

'A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F13 

UNIT 

Min 

Typ2 

Max 

Vj+ Positive-going threshold 

Vqq = 5.0V 

1.5 

1.7 

2.0 

V 

Vj_ Negative-going threshold 

Vqq = 5.0V 

0.5 

0.9 

1.1 

V 

AVj Hysteresis (Vt+--Vt_) 

Vqq = 5.0 V 

0.4 

0.8 


V 

Vqh HIGH-level output voltage 

Vqq=MIN,V,= Vt-min, 

Ioh = IVIAX 

Mil 

2.5 

IIQQIIII 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vqq= min, V|= Vx+max> •ol^ max 


0.3 

0.5 

V 

V|K Input clamp voltage 

Vqq=MIN,I,= I,k 


-0.73 

-1.2 

V 

, Input current at positive-going 

threshold 

Vqq = 5.0V, V,= Vt + 


0 


mA 

. Input current at negative- 

going threshold 

1 

h- 

> 

11 

> 

> 

o 

If) 

II 

o 

o 

> 





. Input current at maximum 

' Input voltage 

Vqq = MAX, V,= 7.0V 


5 

100 

IxA 

liH HIGH-level input current 

Vqq = MAX, V|=2.7V 


1 

20 

nA 

liL LOW-level Input current 

Vqq = MAX, V| = 0.5V 


-0.2 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vqq = MAX, Vo = 0.0V 

-60 

-120 

-150 

mA 

Iqq Supply current^ (total) 

Vqq = MAX 

•ccH Outputs HIGH 


4.5 

8.5 

mA 

Iqcl Outputs LOW 

1 

7.0 

10.0 

mA 


NOTES 

1. For conditions shown as MiN or MAX, use the appropriate vaiue specified under recommended operating conditions for the appiicabie type. 

2. All typical values are at Vqq= 5V, 1^= 25*0. 

3. Not more than one output should be shorted at a time. For testing Iqs. fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4 - Icch-V|n = gnd.1ccl-'/in = 4-5v. 
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LOGIC PRODUCTS 


SCHMITT TRIGGER 


FAST54/74F13 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 


and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

RL = 500n 

Ta, Vcc 

Com’l 

Cl = 50pF 

RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

JpLH Propagation delay 

iPHL 

Waveform 1 

4.0 

9.0 

5.5 

11.0 

7.0 

13.5 

3 

9 

11 

16.5 

4.0 

9.0 

8.0 

13.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


INPUT PULSE DEFINITIONS 


Vcc 



DEFINITIONS 


Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

<TLH 

<THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


SCHMITT TRIGGER 


FAST54/74PI4 

Hex Inverter Schmitt Trigger 


DESCRIPTION 

The ’F14 contains six logic inverters which 
accept standard TTL input signals and 
provide standard TTL output levels. They 
are capable of transforming slowly chang¬ 
ing input signals into sharply defined, 
jitter-free output signals. In addition, they 
have greater noise margin than conven¬ 
tional inverters. 

Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow in¬ 
put transition, and provide different input 
threshold voltages for positive and nega¬ 
tive-going transitions. This hysteresis be¬ 
tween the positive-going and negative¬ 
going input thresholds (typically SOOmV) is 
determined internally by resistor ratios 
and is essentially insensitive to tempera¬ 
ture and supply voltage variations. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F14 

5.0 ns 

18 mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + ZO^C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto -H25®C 

Plastic DIP 

N74F14N 


Plastic SO 

N74F14D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

— 

DESCRIPTION 

54/74F (U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A 

Inputs 

1.0/1.0 

20/xA/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


INPUT 

OUTPUT 

A 

Y 

0 

1 

1 

0 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


SCHMITT TRIGGER FAST54/74F14 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to-f 7.0 

-0.5 to -F7.0 

V 

VlN 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to -F 7.0 

V 

l|N 

Input current 

- 30 to -F 5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vq 0 

- 0.5 to -F Vcc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F 125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

•a 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F14 

UNIT 

Min 

Typ2 

Max 

Vt+ Positive-going threshold 

Vcc = 5.0 V 

1.4 

1.7 

2.0 

V 

Vt_ Negative-going threshold 

Vcc = 5.0 V 

0.5 

0.9 

1.1 

V 

AVj Hysteresis (Vj^ - Vj.) 

Vcc = 5.0 V 

0.4 

0.8 


V 

Vqh HIGH-level output voltage 

Vcc=MIN, V|=Vt^min, 

Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=I^^N,V, = Vt+max, •ol=IV1AX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=IVIIN,I,= I,k 


-0.73 

- 1.2 

V 

. Input current at positive-going 

threshold 

Vcc = 5.0V, V, = Vt^ 


0.0 


fiA 

1 Input current at negative- 

going threshold 

Vcc = 5.0V, V,= Vt-_ 


175 


nA 

1 Input current at maximum 

' input voltage 

Vcc = max, V, = 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc = MAX, V|=2.7V 


1 

20 

fiA 

liL LOW-level input current 

Vcc = max, V, = 0.5V 


- 0.2 

- 0.6 

mA 

Iqs Short-circuit output current^ 

Vcc = max 

-60 

-135 

-150 

mA 

Ice Supply current"* (total) 

Vcc = max 

IccH Outputs HIGH 


13 

22 

mA 

•ccL Outputs LOW 


23 

32 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25 “C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4- IcCH>V|n = GND;Iccl-, V|N = 4.5V. 
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LOGIC PRODUCTS 


SCHMITT TRIGGER 


FAST54/74F14 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 




54/74F 

54F 

74F 




1 

A =+25° 

C 

Ta. 

Vcc 

Ta,^ 

^cc 


PARAMETER 

TEST CONDITIONS 

V 

cc= +5.0V 

Mil 

Com’l 

UNIT 




Cl = 5QPF 


Cl = 

50pF 

Cl = 50pF 





RL = 500fi 


Rl = 

5000 

Rl = 5000 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 




2.5 

4.6 

6.5 

2.0 

9.0 

2.5 

7.5 


PLH Propagation delay 
iPHL 

Waveform 1 

3.5 

5.5 

7.5 

3.0 

10.0 

3.0 

8.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 



V|ref(H)=1.7V V,ref(L)=0.9V 


Waveform 1 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


INPUT PULSE DEFINITIONS 


Vcc 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl,s: Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of Polse 
generators. 



FAMILY 

I INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tjHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F20 


Dual Four-Input NAND Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F20 

3.5ns 

2.2mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc * 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc « 5V ± 10%; Ta * - 55®C to + 125®C 

Plastic DIP 

N74F20N 


Plastic SO 

N74F20D 


Ceramic DIP 


S54F20F 

Ceramic LLCC 


S54F20G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

A 

B 

C 

D 

Y 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 


H = HIGH voltage level 
L= LOW voltage level 
X= Don't care 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOAD VALUE 
High/Low 

A, B,C,D 

Inputs 

1.0/1.0 

20^A/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


1 



2 



4 

& 

6 

_5 



_9 



10 



12 


8 

13 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F20 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to -I-7.0 

V 

V,N 

Input voltage 

- 0.5 to -h 7.0 

-0.5 to -f7.0 

V 

l|N 

Input current 

- 30 to -I- 5 

- 30 to + 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f- Vqq 

— 0.5 to -f- Vqq 

V 

■out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

“0 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

o 

o 

> 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

■iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F20 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,l= MAX, Ioh= max, 
V,h = MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h = MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=M1N, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc=MAX, V|=2.7V 


1 

20 

mA 

lii_ LOW-level Input current 

Vec = MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo=0.0V 

-60 

-85 

-150 

mA 

Ice Supply current (total) 

Vcc=MAX 

^CCH V|fg — GND 


0.9 

1.4 

mA 

IccL V,n = 4.5V 

1 

! 

3.4 

5.1 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ta = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing iQg, the use of high-speed test apparatus and/or sample-and-hold techniques are preferabie in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F20 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta,Vcc 

Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

JpLH Propagation delay 
iPHL 

Waveform 1 

2.4 

2.0 

3.7 

3.2 

5.0 

4.3 

2.0 

1.5 

7.0 

6.5 

2.4 

2.0 

6.0 

5.3 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 


V|N 

^ 

V‘ 


VOUT 



VOH 


Vm = 1.5V 

Waveform 1 


''OL 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

^TLH 

'THL 

54/74F 

3.0V' 

1MHz 

500ns 

2.5ns 

2,5ns 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F32 
Quad Two-Input OR Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F32 

4.1ns 

8.2mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc « 5V ± 5%; Ta * 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = ” 55®C to + 125®C 

Plastic DIP 

N74F32N 


Plastic SO 

N74F32D 


Ceramic DIP 


S54F32F 

Ceramic LLCC 


S54F32G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadiess chip carrier. 


FUNCTION TABLE 


INPUTS 1 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20^A/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


H = HIGH voltage level Note; 

L = LOW voltage level C'-O) FAST unit load (U.L.) is defined as; 20 mA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



1 

■ 




3 

_2 

Hi 


_4 

_5 


6_ 

_9 



10 



12 





11 

13 
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LOGIC PRODUCTS 


GATE 


FAST54/74F32 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Uniess otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

VlN 

Input voltage 

- 0.5 to -F 7.0 

-0.5 to +7.0 

V 

l|N 

Input current 

- 30 to -1-5 

-30 to +5 

mA 

VqUT 

Voltage applied to output in HIGH output state 

— 0.5 to -l- Vqq 

-0.5 to + Vqc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 


' 


20 

mA 

T 

Operating free-air temperature 

Mil 

-55 

I 


125 

°C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F32 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,l= max, V,h = min, 
Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= MIN, V|H = MIN, V|L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V| = 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc=MAX, V| = 2.7V 


1 

20 

IxA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo=0.0V 

-60 

-90 

-150 

mA 

Icc Supply current"^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 


6.1 

9.2 

mA 

IccL Output LOW 


10.3 

15.5 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VqqssSV, T/Sj = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4- IcCH.V|N = 4.5V;Iccl.V|N = GND. 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F32 


AC CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta» Vcc 

Mil 

Cl = 50pF 

Rl = 500Q 

Ta. Vcc 

Com’l 

Cl = 50pF 

RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

|pLH Propagation delay 

‘PHL 

Waveform 1 

3.0 

3.0 

4.2 

4.0 

5.6 

5.3 

3.0 

2.5 

7.5 

7.5 

3.0 

3.0 

6.6 

6.3 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WAVEFORM FOR NON-INVERTING OUTPUTS 

V|N ^ 

/v„ 


-*phlH MplhH 

— 

— ^1 1 y- VoH 

VOUT 



\- / VoL 


Vm = 1.5V 


Waveform 1 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rx = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

'tlh 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFER 


FAST54/74F37 


Preliminary 


Quad Two-Input NAND Buffer 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F37 

3.5ns 

18mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55«CtO +125®C 

Plastic DIP 

N74F37N 


Plastic SO 

N74F37D 


Ceramic DIP 

i 


Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20/iA/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


One (1.0) FAST unit load is defined as; 20/tA in the HIGH state and 0.6mA in the LOW state. 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 




_^ 



2 

&> 


4 



5 



10 



_9 



12 



13 


11 
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LOGIC PRODUCTS 


BUFFER FAST54/74F37 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -1-7.0 

-0.5 to -F7.0 

V 

V|N 

Input voltage 

- 0.5 to -F 7.0 

- 0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

128 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to -F 125 

0 to 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 




Min 

Norn 

Max 

< 

o 

o 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 



Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-3 

mA 

1 

LOW-level output current 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil’l 

-55 


125 

“C 

•a 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F37 

UNIT 

Min 

Typ^ 

Max 


HIGH-level output voltage 

Vr.r.= MIN,V„ =MAX, lnM=MAX, 

Mil 

2.5 

3.4 


V 

VOH 

V,h=MIN 


Com’l 

2.7 

3.4 


V 


LOW-level output voltage 

Vrr=MIN,V,, = MAX, 

Iol=MAX 

Mil 




V 

VoL 

V,h = MIN 


Com’l 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

< 

o 

o 

II 

MIN, l,= l,K 



-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vqq = MAX, V|=7.0V 


5 

100 

mA 

•iH 

HIGH-level input current 

Vqq = MAX, V,= 2.7V 


1 

2 

mA 

•iL 

LOW-level input current 

Vqq = MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

II 

o 

o 

> 

MAX 


-100 


-225 

mA 

1_ 

Supply current (total) 

Vqq = MAX 

•ccH V||y| —GND 




mA 

■cc 

V,n = 4.5V ' 



22 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, 1^ = 25*C. 

3. Not more than one output should be shorted at a time. Fortesting Iqsi the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


BUFFER FAST54/74F37 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500D 

Ta> Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta. Vcc 

Com’i 

Cl = 50pF 

RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

fpLH Propagation delay 
fpHL 

Waveform 1 

2.4 

1.5 

3.7 

3.2 

5.0 

4.3 

2.0 

1.5 

7.0 

6.5 

2.4 

2.0 

6.0 

6.0 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 


V|N 




VOUT 


L‘PLH*j 

VOH 

VoL 


Vm = 1.5V 

Waveform 1 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj= Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

'tlh 

‘THL 


3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFER 


FAST54/74F38 


Preliminary 


Quad Two-Input NAND Buffer (Open Collector) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F38 

5.5ns 

18mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc * 5V ± 5%; Ta = 0®C to + 70«C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55®Cto +125®C 

Plastic DIP 

N74F38N 


Plastic SO 

N74F38D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted leadless chip carrier. 


FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20/LA/0.6mA 

Y 

Output 

150/106.7 

3.0mA/64mA 


One (1.0) FAST unit load is defined as: 20;tA in the HIGH state and 0.6mA in the LOW state. 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H= HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



1 



2 

&i>^ 


4 

_5 


6 

10 



_9 


8 

12 



13 


^ 11 
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LOGIC PRODUCTS 


buffer FAST54/74F38 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to -f-7.0 

- 0.5 to -F 7.0 

V 

V|N 

Input voltage 

- 0.5 to -F 7.0 

- 0.5 to -F 7.0 

V 

l|N 

Input current 

- 30 to +5 

- 30 to -F 5 

mA 

^OUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

'out 

Current applied to output in LOW output state 

128 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to -F 125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

'iK 

Input clamp current 




-18 

mA 

'oh 

HIGH-level output current 




-3 

mA 

1 

LOW-level output current 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F38 

UNIT 

Min 

Typ=' 

Max 

Vqh HIGH-level output voltage 

Vqq=MIN, V,l=MAX, Ioh = MAX, 
V,h = MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vqq=MIN,V|l=MAX, 

V,h=MIN 

Iol='^AX 

Mil 




V 

Com’l 


0.35 

0.5 

V 

V,f^ Input clamp voltage 

Vqq=MIN, i,= i,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vqq = MAX, V,= 7.0V 


5 

100 

mA 

liH HIGH-level input current 

Vqq = MAX, V, = 2.7V 


1 

2 

mA 

liL LOW-level input current 

Vqq= max, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vqq = MAX 

-100 


-225 

mA 

Iqq Supply current (total) 

1 

Vqq = MAX 

'ccH V|n = GND 



22 

mA 

"W V|n = 4.5V ' 



22 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V 00 = 5V, T/^ = 25”C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


5-32 


Signetics 








LOGIC PRODUCTS 


BUFFER 


FAST54/74F38 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = + 25^0 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Com’l 

Cl = 50pF 

RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

|pLH Propagation delay 
IPHL 

Waveform 1 







9 

6 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 

V|N 





L‘plhH 


— 

1/ - Vqh 

VOUT 


-f- Vm 



- f Vql 


Vm=1.5V 



Waveform 1 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 


PULSE 

GENERATOR 


V|N 


r?-ri 


Vcc 

|rl 






DEFINITIONS 

Rl=: Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFER 


FAST54/74F40 


Preliminary 


Dual Four-Input NAND Buffer 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F40 

3.5ns 

16mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0®Cto +70*0 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55»C to + 125®C 

Plastic DIP 

N74F40N 


Plastic SO 

N74F40D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS 1 

OUTPUT 

A 

B 

C 

D 

Y 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 


H = HIGH voltage level 
L= LOW voltage level 
X= Don’t care 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

A,B,C,D 

Inputs 

1.0/1.0 

20/xA/0.6mA 

Y 

Outputs 

150/106.7 

3.0mA/64mA 


NOTE 

One (1.0) FAST unit load is defined as; 20,tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


1 



2 



4 

&> 


_5 



9 



10 



12 



13 
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LOGIC PRODUCTS 


BUFFER 


FAST54/74F40 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to - 1 - 7.0 

-0.5 to - 1 - 7.0 

V 

V,N 

Input voltage 

-0.5 to -f 7.0 

-0.5 to - 1 - 7.0 

V 

•in 

Input current 

- 30 to - 1-5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f Vq 0 

— 0.5 to -t- Vq 0 

V 

•out 

Current applied to output in LOW output state 

128 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

0 to 70 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

< 

o 

o 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 

Mil 



48 

mA 

Com’l 



64 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F40 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

V 00 = MIN, V|L= MAX, loH= max, 
V|h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

V|L= MAX, V 00 = MIN, IoL= max, 
V,h=MIN 



0.35 

0.5 

V 

V|K Input clamp voltage 

V00=MIN, l,= l,K 


-0.73 

- 1.2 

V 

li Input current at maximum input voltage 

V 00 =MAX, V,= 7.0V 


5 

100 

^A 

liH HIGH-level input current 

V 00 =MAX, V,= 2.7V 


1 

2 

/^A 

liL LOW-level input current 

V 00 =MAX, V,= 0.5V 


-0.4 

- 0.6 

mA 

Iqs Short-circuit output current^ 

V 00 =MAX 

-100 


-225 

mA 

|00 Supply current'^ (total) 

Vcc=MAX 

| 00 H Outputs HIGH 




mA 

•ccL Outputs LOW 



22 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

'cCH'ViN = GND;lccL-V|N = Open. 
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LOGIC PRODUCTS 


BUFFER 


FAST 54/74F40 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 


and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Com’l 

Cl = 50pF 

RL = 500n 



|[2Q|[| 





JpLH Propagation delay 
IPHL 

Waveform 1 

m 


— 


m 


Ural 

ns 


AC WAVEFORM 
















TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj= Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

<THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F64 


Four-Two-Three-Two-Input AND-OR-Invert Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F64 

4.0ns 

2.5mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + TO^C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto +125®C 

Plastic DIP 

N74F64N 


Plastic SO 

N74F64D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

Y 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

H 

H 

H 

H 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X 

X 

H 

H 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

H 

L 

All other combinations 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

A-L 

Inputs 

1.0/1.0 

20/iA/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20fiA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL 




LOGIC SYMBOL (lEEE/lEC) 



Signetics 


5-37 




















LOGIC PRODUCTS 


GATE 


FAST 54/74F64 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -H 7.0 

- 0.5 to -F 7.0 

V 

V|N 

Input voltage 

- 0.5 to -f 7.0 

- 0.5 to -F 7.0 

V 

IlN 

Input current 

- 30 to -F 5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + Vcc 

— 0.5 to -F Vqq 

V 

loUT 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

\/ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HlGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

loH 

HlGH-level output current 




- 1.0 

mA 

loL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mii 

-55 


125 

°C 

' A 

Com’l 

0 


70 

X 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F64 

UNIT 

Min 

Typ2 

Max 

Vqh HlGH-level output voltage 

Vcc= min, V,l= max, Iqh = max, 
V,h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h= MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc= MIN, l|= l|K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc = max, V,= 7.0V 


5 

100 

liA 

liH HlGH-level input current 

Vcc = MAX, V, = 2.7V 


1 

20 

jtiA 

liL LOW-level input current 

Vcc = MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc = max, Vo=0.0V 

-60 

-80 

-150 

mA 

Ice Supply current (total) 

Vcc = max 

•ccH V|n = GND 


1.9 

2.8 

mA 

IccL V,„ = 4.5V 


3.1 

4.7 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq^ 5V, 1^= 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sampie-and-hold techniques are preferable in order to mini¬ 
mize internai heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


GATE FAST 54/74F64 


AC CHARACTERISTICS 




54/74F 

54F 

74F 




1 

A =+25“ 

C 

Ta. 

Vcc 

Ta. 

^cc 


PARAMETER 

TEST CONDITIONS 

V 

cc = + 5.0V 

Mil 

Com’l 

UNIT 




Cl = 50pF 

Cl = 

50pp 

Cl = 50pF 





Rl = 500S2 


Rl = 

500f2 

Rl = 

500(2 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH Propagation delay 

XA/avpfnrm 1 

2.5 

4.6 

6.0 

2.5 

8.0 

2.5 

7.0 


tpHL Address to output 

V V QV w I Wl 1 1 I 1 

2.0 

3.2 

4.5 

1.5 

6.5 

2.0 

5.5 



NOTE 

Subtract 0.2n8 from minimum vaiues for SO package. 


AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS 


V|N 



— 

r*‘PHL-H U'PLhH 

—v' /— 

< 

o 

I 

VoUT 

Vm ^ Vm 

VoL 


Vm=1.5V 



Waveform 1 




TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 

Vcc 


PULSE 

GENERATOR 


V|N 




VOUT 


:cl >Rl 


DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

•tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST54/74F74 

Dual D-Type Flip-Flop 


DESCRIPTION 

The ’F74 is a dual positive edge-triggered 
D-type flip-flop featuring individual Data, 
Clock, Set and ^eset inputs, and comple- 
mentary Q and Q outputs. 


TYPE 

TYPICAL 

TYPICAL SUPPLY CURRENT 
(Total) 

74F74 

125MHz 

11.5mA 


Set (Sd) and Reset (Rq) are asynchronous 
active-LOW inputs and operate indepen¬ 
dently of the Clock input. Information on 
the Data (D) input is transferred to the Q 
output on the LOW-to-HIGH transition of 
the clock pulse. Clock triggering occurs at 
a voltage level of the clock pulse and is 
not directly related to the transition time 
of the positive-going pulse. The D inputs 
must be stable one setup time prior to the 
LOW-to-HlGH clock transition for predic¬ 
table operation. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70*G 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - 55*0 to + 125*0 

Plastic DIP 

N74F74N 


Plastic SO 

N74F74D 


Ceramic DIP 


S54F74F 

Ceramic LLCC 


S54F74G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

Di, Dg 

Data Inputs 

1.0/1.0 

20,iA/0.6mA 

CP„ CP2 

Clock Pulse Inputs 
(Active Rising Edge) 

1.0/1.0 

20/iA/0.6mA 

Rd1> Rd2 

Reset Inputs 
(Active LOW) 

1.0/3.0 

20MA/1.8mA 

Sd1> Sd2 

Set Inputs 
(Active LOW) 

1.0/3.0 

20^A/1.8mA 

Qij Qi) Q2> ^2 

Outputs 

50/33 

1.0mA/20mA 


Note: 

One (1.0) FAST unit load (U.L.) is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F74 


LOGIC DIAGRAM 



MODE SELECT—FUNCTION TABLE 


OPERATING MODE 


INPUTS 


OUTPUTS 

Sd 

Rd 

CP 

D 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

H 

L 

Asynchronous Reset 

H 

L 

X 

X 

L 

H 

(Clear) 

Undetermined^®) 

L 

L 

X 

X 

H 

H 

Load “1” (Set) 

H 

H 

I 

h 

H 

L 

Load “0” (Reset) 

H 

H 

f 

( 

L 

H 


H = HIGH voltage level steady state, 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

t = LOW-to-HIGH clock transition. 

NOTE 

(a) Both outputs will be HIGH If both Sq and R[) go LOW simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER i 

54F 

74F 


< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 


V,N 

Input voltage 

-0.5 to -h7.0 

-0.5 to +7.0 

V 

•in 

Input current 

- 30 to + 5 

- 30 to + 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f Vqq 

— 0.5 to + Vcc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

"C 


RECOMMENDED OPERATING CONDITIONS 





54/74F 





Min 

Norn 

Max 


Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V.H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level Input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 


•oH 

HIGH-level output current 




- 1 

lilQQIIIH 

•OL 

LOW-level output current 




20 

HESSIIi 

T. 


Mil 

-55 


125 

“C 

■a 

Vii^peraiing Tree-air lemperaiure 

Com’l 

0 


70 

»c 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST54/74F74 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F74 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V|l=MAX, 

V,h = MIN, Ioh = MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h= min, V|l= max, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

I Input current at maximum 

' input voltage 

Vec = max, V, = 7.0V 


5 

100 

(lA 

liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 

All inputs 


1 

20 

/.A 

l(L LOW-level input current 

Vec = max, V, = 0.5V 

D, CP inputs 


-0.4 

-0.6 

mA 

Rq, Sq inputs 


-1.3 

-1.8 

mA 

Iqs Short-circuit output current^ 

Vec = MAX, Vo=0.0V 

-60 

-85 

-150 

mA 

Ice Supply current"* (total) 

Vcc= max 


11.5 

16 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may rise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54 F 

74F 

UNIT 

Ta= -I-25‘>C 

Vec =+5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc = 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc = 
Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX 

Maximum clock frequency 

Waveform 1 

100 

125 


80 


100 


MHz 

tpLH 

Propagation delay 

Waveform 1 

3.8 

5.3 


6.8 

3.5 

8.5 

3.8 

7.8 

ns 

tpHL 

Clock to output 


4.4 

6.2 


8.0 

3.7 

10.5 

4.4 

9.2 


tpLH 

Propagation delay 

Waveform 2 

3.2 

4.6 


6.1 

3.2 

8.0 

3.2 

7.1 

ns 

^PHL 

Set or Reset to output 

_i 

3.5 

7.0 


9.0 

3.5 

11.5 

3.5 

10.5 



NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


FLIP-FLOP 

FAST 54/74F74 

AC SETUP REQUIREMENTS 



PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25'>C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500D 

Ta, Vcc = 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc = 
Com’! 

Cl = 50pF 

RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup time HIGH or LOW, 

ts (L) Data to Clock 

Waveform 1 

2.0 

3.0 



3.0 

4.0 


2.0 

3.0 


ns 

th (H) Hold time HIGH or LOW, 

th (L) Data to clock 

Waveform 1 

1.0 

1.0 



2.0 

2.0 


1.0 

1.0 


ns 

tw (H) Clock pulse width, 

tw (L) HIGH or LOW 

Waveform 1 

4.0 

5.0 



4.0 

6.0 


4.0 

5.0 


ns 

tw (L) Ro or Sd pulse width, LOW 

Waveform 2 

4.0 



4.0 


4.0 


ns 

Recovery time, 

Rd or Sd to Clock 

Waveform 3 

2.0 



3.0 


2.0 


ns 


AC WAVEFORMS 
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LOGIC PRODUCTS 


FLIP-FLOP 

FAST 54/74F74 

TEST CIRCUITS AND WAVEFORMS 



TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

R-p = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

fTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


COMPARATOR 


FAST54/74F85 




4-6it Magnitude Comparator 


• High Impedance NPN 
base inputs for reduced 
loading (20 /lA in HIGH 
and LOW states) 

• Magnitude comparison of 
any binary words 

• Serial or parallel 
expansion without extra 
gating 


DESCRIPTION 

The ’F85 is a 4-bit magnitude comparator 
that can be expanded to aimost any 
iength. It compares two 4-bit binary, BCD, 
or other monotonIc codes and presents 
the three possible magnitude results at 
the outputs. The 4-blt inputs are weighted 
(Aq—A 3 ) and (Bo-*B 3 ), where A 3 and B 3 are 
the most significant bits. 

The operation of the ’F85 is described in 
the Function Table, showing all possible 
logic conditions. The upper part of the 
table describes the normal operation 
under all conditions that will occur in a 
single device or in a series expansion 
scheme. In the upper part of the table the 
three outputs are mutually exclusive. In 
the lower part of the table, the outputs re¬ 
flect the feed-forward conditions that 
exist in the parallel expansion scheme. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F85 


40mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta * 0«C to + 70»C 

MILITARY RANGES 

Vcc * 5V ± 10%; Ta « - 55»c to + 125*0 

Plastic DIP 

N74F85N 


Plastic SO 

N74F85D 

_ . I 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

A 0 -A 3 

Inputs 

1.0/0.033 

20^lM20^iA 

B 0 -B 3 

Inputs 

1.0/0.033 

20(iAI20iiA 

Ia<B, Ia = B 
Ia>B 

Inputs 

1.0/0.033 

20fiAI20fiA 

A>B, A = B 
A<B 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20fiA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 





























10 

COMP 



0 



12 




13 


|p 


15 




9 



7 

11 



6 

^4_ 


1q 

5 

J_ 

, 



J_ 



J_ 



_4_ 









10 12 13 15 9 11 14 1 



^cc = Pin 16 
GND=Pin8 
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LOGIC PRODUCTS 


COMPARATOR 


FAST54/74F85 


Preliminary 


The expansion inputs and Ia<b 

are the ieast significant bit positions. 
When used for series expansion, the A> B, 
A = B and A<B outputs of the least signi¬ 
ficant word are connected to the corre¬ 
sponding Ia>b. Ia^b. and Ia<b inputs of 
the next higher stage. Stages can be 
added in this manner to any length, but a 
propagation deiay penaity of about 15ns is 
added with each additional stage. For 
proper operation the expansion inputs of 
the least significant word should be tied 
as follows: Ia>b= LOW, Ia-b= HIGH, and 
Ia<b=LOW. 

The parallel expansion scheme shown in 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit posi¬ 
tion except on the least significant device 
which must be connected as in the serial 
scheme. The expansion inputs are used by 
labeling Ia>b as an “A” Input, Ia<b as a 
“B” input and setting Ia= b LOW. The ’F85 
can be used as a 5-bit comparator only 
when the outputs are used to drive the 
(A 0 -A 3 ) and (B 0 -B 3 ) inputs of another ’F85 
device. The parallel technique can be ex¬ 
panded to any number of bits as shown In 
Table 1. 


LOGIC DIAGRAM 



FUNCTION TABLE 


COMPARING INPUTS 

CASCADING INPUTS 

OUTPUTS 

A3, B 3 

> 

to 

Ai,Bi 

Aq, Bq 

Ia>b 

Ia<b 

•a = b 

A>B 

A<B 

> 

II 

ut 

A 3 >B 3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3 < B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3= B3 


X 

X 

X 

X 

X 

H 

L 

L 

A3= B3 

A2 < B2 

X 

X 

X 

X 

X 

L 

H 

L 

A 3 = B3 

A2 = B2 

Ai>B, 

X 

X 

X 

X 

H 

L 

L 

A 3 = B3 

A2 — B2 

Ai<Bi 

X 

X 

X 

X 

L 

H 

L 

A 3 = B3 

A2 = B2 

Ai = Bi 

Ao> Bq 

X 

X 

X 

H 

L 

L 

A3= B3 

A2 = B2 

Ai = Bi 

Ao< Bq 

X 

X 

X 

L 

H 

L 

A3= B3 

A2 = B2 

Ai = Bi 

Ao= Bq 

H 

L 

L 

H 

L 

L 

A3= B3 

A2 — B2 

Ai = Bi 

Ao= Bq 

L 

H 

L 

L 

H 

L 

A3 = B3 

A2 = B2 

Ai = Bi 

Aq = Bq 

L 

L 

H 

L 

L 

H 

A3= B3 

^2= B2 

Ai = Bi 

Ao= Bq 

X 

X 

H 

L 

L 

H 

A 3 =B 3 

A2= B2 

Ai = B, 

Ao= Bq 

H 

H 

L 

L 

L 

L 

A 3 =B 3 

A2 = B2 

Ai = Bi 

Ao= Bq 

L 

L 

L 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
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LOGIC PRODUCTS 


COMPARATOR 


FAST54/74F85 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -f 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -f 5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to H- Vq 0 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -f-125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




- 1 - 0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


-1-125 

“C 

'a 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperatuer range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F85 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc=MIN, V,l=MAX, V,h=MIN, 

Mil 

2.5 

3.4 


V 

Von 

Ioh=IVIAX 

Com’l 

2.7 

3.4 


V 

o 

> 

LOW-level output voltage 

Vcc= MiN, V,H = MIN, V|L= MAX, 1 

ol=MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

1 Input clamp current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

fxA 

•iH 

HIGH-level input current 

Vcc=I^AX, V, = 2.7V 


1 

20 

fiA 

•iL 

LOW-level Input current 

Vcc=MAX, V| = 0.5V 



-20 

fiA 

•os 

Short-circuit output current^ 

Vcc= MAX 

-60 

-85 



•cc 

Supply current^ (total) 

Vcc= max 


40 

47 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ta=25®C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iq 3 tests should be performed last. 

4. ice is measured with outputs open, A = B grounded, and all other inputs grounded. 
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LOGIC PRODUCTS 


COMPARATOR FAST 54/74F85 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202“Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

R^ — 500(2 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 500(2 

Ta. Vcc 

Com’l 

Cl = 50pF 

Rl “ 500(2 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Propagation delay 

A or B Input to 

A < B, A> output 

Waveform 1 

3 logic levels 






5 

5 

16 

16 

ns 

Propagation delay 
plh a or B input to 

PUL A=B output 

Waveform 2 

4 logic levels 

■ 

■ 

■ 

■ 

■ 



m 

^ Propagation delay 

lA<Band Ia^b input 
to A > B output 

Waveform 1 

1 logic level 

■ 

■ 


■ 


1 



. Propagation delay 

Ia^b input to 

A=B output 

Waveform 2 

2 logic levels 

■ 

■ 

■ 

■ 

■ 

B 


m 

. Propagation delay 

Ia>b and Ia=b input 
to A < B output 

Waveform 1 

1 logic level 

■ 

■ 

■ 

■ 

■ 





NOTE 

Subtract 0.2n8 from minimum vaiues for SO package. 


AC WAVEFORMS 


waveform for INVERTING OUTPUTS 

WAVEFORM FOR NON INVERTING OUTPUTS 

V|N ''M - 

V" 

V|N ^ 

K'" ; 

/vm 

I 


l-‘PLH*| 



r‘pLK*^ 

^OUT ^ 


VOUT 



Waveform 1 

Vm 

= 1.5V 

Waveform 2 
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LOGIC PRODUCTS 


COMPARATOR 


FAST 54/74F85 


preliminary 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



Vm = 


1.5V 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Hep. Rate 

Pulse Width 

‘tlh 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


GATE_FAST 54/74F86 

Quad Two-Input Exclusive-OR Gate 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F86 

4.3ns 

16.5mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + TO^O 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= ~55®Cto +125«C 

Plastic DIP 

N74F86N 


Plastic SO 

N74F86D 


Ceramic DIP 


S54F86F 

Ceramic LLCC 


S54F86W 


NOTE ■ 

SO package is surface-mounted micro-mmiature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = HIGH voltage level 
L= LOW voltage level 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1 .0/1.0 

20^A/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20 /aA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


_1 

_2 

=1 

3_ 

_4 

5 

9 


6_ 



8 

10 






12 



■ 


11 

13 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F86 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -I- 7.0 

-0.5 to +7.0 

V 

V|N 

Input voltage 

- 0.5 to -F 7.0 

-0.5 to +7.0 

V 

l|N 

Input current 

- 30 to -1-5 

- 30 to +5 

mA 

VoUT 

Voltage applied to output In HIGH output state 

— 0.5 to + Vqq 

— 0.5 to + Vqq 

V 

•out 

Current applied to output In LOW output state 

40 

40 

mA 

Ta 

Operating free-aIr temperature range 

-55 to +125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level Input voltage 


2.0 



V 

V,L 

LOW-level Input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-1 

mA 

•oL 

LOW-level output current 




20 

mA 

Ta 

Operating free-aIr temperature 

Mil 

-55 


125 

X 

Com’l 

0 


70 

X 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F86 

UNIT 

Min 

CM 

a 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V,L= MAX, V,H= MIN, 
Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h= min, V||_= max, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum Input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 

HA 

iiH HIGH-level Input current 

Vcc=MAX, V| = 2.7V 


1 

20 

fiA 

liL LOW-level Input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 


15 

23 

mA 

•ccL Outputs LOW 


18 

_1 

28 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 1^ = 25'C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

'CCH-V|n = GND; Iqcl. V|n = 4.5V. 
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LOGIC PRODUCTS 


GATE 


FAST 54/74F86 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 




54/74F 

54F 

74F 




T 

+25° 

C 

Ta, 

Vcc 

Ta, 

Vcc 


PARAMETER 

TEST CONDITIONS 

Vcc= +5.0V 

- _ 

Com’l 

UNIT 





Cl = 

sopp 

Cl = 

50pp 





RL = 500fi 

Rl = 

5000 

Rl = 

5000 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH Propagation deiay 

Other input LOW 

3.0 

4.0 

5.5 


Bl 




tpHL A or B to output 

Waveform 2 

3.0 

4.2 

5.5 


WM 




tpLH Propagation delay 

Other input HIGH 

3.5 

5.3 

7.0 

3.5 

8.5 

3.5 

8.0 


tpHL A or B to output 

Waveform 1 

3.0 

4.7 

6.5 

3.0 

8.0 

3.0 

7.5 



NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 



Vm = 1.5V 

Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
C|^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rjs Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

I INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

tTLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST54/74F109 


Dual J-K Positive Edge-Triggered Flip-Flop 

DESCRIPTION 

The ’F109 is a dual positive edge-trigger^ 

JK-type flip-flop featuring individual J, K, 

Clock, Set and Reset inputs; also comple¬ 
mentary Q and Q outputs. 


TYPE 

TYPICAL fMAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F109 

125MHz 

12.3mA 


Set (Sd) and Reset (Rq) are asynchronous 
active-LOW inputs and operate indepen¬ 
dently of the Clock input. 

The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Mode Select- 
Truth Table. Clock triggering occurs at a 
voltage level of the clock pulse and is not 
directly related to the transition of the 
positive-going pulse. 

The J and K inputs must be stable just one 
setup time prior to the LOW-to-HIGH tran¬ 
sition of tfie Clock for predictable opera¬ 
tion. The JK design allows operahon as a 
D flip-flop by tying the J and K inputs 
together. 

Although the Clock input is ievel sensi¬ 
tive, the positive transition of the Clock 
pulse between the 0.8V and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable operation. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0®Cto -i-70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto -HaS^C 

Plastic DIP 

N74F109N 


Plastic SO 

N74F109D 


Ceramic DIP 


S54F109F 

Ceramic LLCC 


S54F109G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

Ji, J 2 , Ki, K2 

Data Inputs 

1.0/1.0 

20/iA/0.6mA 

CPi, CP 2 

Clock Pulse Inputs 
(Active Rising Edge) 

1.0/1.0 

20/iA/0.6mA 

*^D1» 

Reset Inputs 
(Active LOW) 

1.0/3.0 

20/iA/1.8mA 

Sdi» Sd2 

Set Inputs 
(Active LOW) 

1.0/3.0 

20/iA/1.8mA 

Ql, Q 2 , Qi, Q 2 

Outputs 

50/33 

1.0mA/20mA 


Note: 

One (1.0) FAST unit load (U.L.) is defined as; 20ij,A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


2 




1J 


4 

>C1 

6 

3r^ 

IK 



R 


-5js. 

s 


14 

2J 


12 

>C2 

10 


2K 


iSr^ 

R 

K 9 

11 k. 

S 
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LOGIC PRODUCTS 


FLIP-FLOP FAST54/74F109 


LOGIC DIAGRAM 



FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

So 

Rq 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined (Note) 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

t 

h 

1 

Q 

q 

Load “0” (Reset) 

H 

H 

1 

1 

1 

L 

H 

Load “1” (Set) 

H 

H 

t 

h 

h 

H 

L 

Hold “no change’’ 

H 

H 

t 

1 

h 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW- 
to-HIGH Clock transition. 

I = LOW-to-HIGH Clock transition. 

NOTE _ _ 

Both outputs will be HIGH if both Sq and Rq go LOW simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -f7.0 

-0.5 to -t-7.0 

V 

V|N 

Input voltage 

-0.5 to -h7.0 

-0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -I- 5 

- 30 to -f 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

- 0.5 to - 1 - Vcc 

- 0.5 to - 1 - Vcc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +^25 

Oto 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T. 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

_I 

"C 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST54/74F109 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F109 

UNIT 

Min 

Typ2 

Max 

s 

> 

HIGH-level output voltage 

Vcc=MIN, V|h=MIN, Ioh=MAX 

Mil 

2.5 

3.4 


V 

V,l=MAX 

_ 

Com’l 

2.7 

3.4 


V 

d 

> 

LOW-level output voltage 

Vcc= MIN, V,H= MIN, V,L= MAX, Iol = 

-MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

mA 

1 

HIGH-level input current 

Vcc=MAX, V, = 2.4V 

J, K, CP inputs 


1 

20 

/iA 

MH 

So, Rq Inputs 


1 

20 

mA 

1 

LOW-level input current 

Vcc=MAX, V, = 0.5V 

J, K, CP inputs 


-0.4 

-0.6 

mA 

ML 

So, Rq Inputs 


-1.3 

-1.8 

mA 

los 

Short-circuit output current^ 

Vcc=MAX,V 

o=0.0V 


-60 

-85 

-150 

mA 

Icc 

Supply current'^ (total) 

Vcc=MAX 


12.3 

17 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, T/^ = 25*0. 

3. Not more than one output should be shorted at a time. For testing IoSt fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heatinq and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameterjests, Iqs tests should be performed last. 

4. With the Clock input grounded and all outputs open, Iq 0 is measured with the Q and Q outputs HIGH in turn. 


AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -h25‘»C 

Vcc = +5.0V 

Cl = 50pF 

RL = 500fi 

Ta. Vcc = 

Mil 

Cl = 50pF 

RL = 500fi 

Ta. Vcc = 
Com’l 

Cl = 50pF 

Rl = 500Q 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAx Maximum clock frequency 

Waveform 1 

90 

125 


80 


90 


MHz 

tpLH Propagation delay 


3.8 

5.3 

7.0 

3.8 

9.0 

3.8 

8.0 


tpHL Clock to output 

VVCIVwl^JIIII 1 

4.4 

6.2 

8.0 

4.4 

10.5 

4.4 

9.2 


tpLH Propagation delay 

VA/ow^f^rnn 0 

3.2 

5.2 

7.0 

2.8 

9.0 

3.2 

8.0 


tpHL Set or Reset to output 

VVclVdUrill iL 

3.5 

7.0 

9.0 

3.5 

11.5 

3-5 

10.5 



NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F109 


AC SETUP REQUIREMENTS 



TEST CONDITIONS 




th (H) Holdjime, HIGH or LOW, 

tf, (L) J or K to clock 

Waveform 1 

1.0 

1.0 

tw (H) Clock pulse width, 

tw (L) HIGH or LOW 

Waveform 1 

4.0 

I 5.0 


fw (L) 

Set or Reset pulse width, 


LOW 


Recovery time, 

Set or Reset to Clock 


Waveform 3 



AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 




SET AND RESET TO OUTPUT DELAYS 
SET AND RESET PULSE WIDTHS 



RESET (Rq) 



Waveform 1 


Waveform 2 


Vm=1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

RECOVERY TIME 


Waveform 3 


Si^etics 
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LOGIC PRODUCTS 


FLIP-FLOP 

FAST 54/74F109 

TEST CIRCUITS AND WAVEFORMS 

1- 

-^-, 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 

Vcc 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



- AMP (V) 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F112 


Preview 


Dual J-K Negative Edge-Triggered Flip-Flop 


DESCRIPTION 

The ’F112 Is a dual J-K negative edge- 
triggered flip-flop featuring individual J^K, 
Clock, Set amd Reset inputs. The Set (Sq) 
and Reset (Rq) inputs, when LOW, set or 
reset the outputs as shown in the Func¬ 
tion Table regardless of the levels at the 
other Inputs. 

A HIGH level on the Clock (^) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob¬ 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 


TYPE 

TYPICAL fMAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F112 


15mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -i- 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto -H25«C 

Plastic DIP 

N74F112N 


Plastic SO 

N74F112D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

Jl, J2, Ki, K2 

Data Inputs 

1 .0/1.0 

20^A/0.6mA 

^1,^2 

Clock Pulse Inputs (Active 
Falling Edge) 

1.0/4.0 

20^A/2.4mA 

F*D1 > Rd2 

Reset Input (Active LOW) 

1.0/5 

20^A/3.0mA 

Sd1> Sd2 

Direct Set Input (Active LOW) 

1.0/5 

20;tA/3.0mA 

Qi, Q 2 , Qi, Q 2 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL 



Vcc=P'n16 

GND=Pin8 


LOGIC SYMBOL (lEEE/lEC) 



Signetics 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F112 


Preview 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

i 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

1 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

1 

h 

1 

H 

L 

Hold “no change” 

H 

H 

1 

LL 

1 

q 

q 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition, 
q = Lower case letters indicate the state of the referenced output one setup time 
prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

I = HIGH-to-LOW Clock transition. 

NOTE 

Both outputs will be HIGH while both Sq and Rq are LOW, but the output states are 
unpredictable if Sq and Rp go HIGH simultaneously. 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this tabie may impair the useful life of the device. 


Unless Otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V|N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -f- 5 

- 30 to + 5 

mA 

VOUT 


— 0.5 to + Vqq 


V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 




Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 


4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1.0 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

"C 

■a 

Com’l 

0 

■ 

70 i 

“C 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F112 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F112 


Min 


Max 

Vqh HIGH-level output voltage 

Vqq = MIN, V,H = MIN, V,L= MAX, 
Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vqq=MIN, V,h = MIN,V,l=MAX, Iol=MAX 




■i 

V|K Input clamp voltage 

Vqq=MIN,I,= I,k 


-0.73 

- 1.2 


j Input current at maximum 

' input voltage 



J, K Inputs 




HRQi 

Rd, Sq Inputs 



100 

■OH 

^ Inputs 




BBS 

liH HIGH-level input current 


V, = 2.7V 

J, K Inputs 




mA 

Rq, Sq Inputs 



20 

mA 

CP Inputs 



20 

mA 

liL LOW-level input current 

Vqq = MAX 

V, = 0.5V 

J, K Inputs 




miiQQii 

Rq, Sq Inputs 



-3.0 

IBEiBI 

CP Inputs 



BQi 


Short-circuit output 
'os currents 

Vqq = MAX 




mA 

Iqq Supply current^ (total) 

Vqq=MAX 


12 

_i 

19 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 1^= 25*C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter teats, Iqs tests should be performed last. 

4. With the Clock Input grounded and all outputs open, Iqq is measured with the Q and Q outputs HIGH in turn. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25®C 

Vcc= -F5.0V 

Cl -“ 50pF) Rl “ 50012 

TA,Vcc = Mil 
Cl = 50pF 

Rl “ 50012 

Ta, Vcc 
Cl = 
Rl = 

= Com’l 

50pF 

50012 






Min 


^MAx Maximum Clock frequency 

Waveform 1 

100 







MHz 

tpLH Propagation delay 

Waveform 1 



WM 


m 


■| 

ns 

tpHL Clock to output 




Bai 






tpLH Propagation delay 

Waveform 2 



7.0 





ns 

tpHL Sq or Rq to output 




7.7 







NOTE 

Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74FH2 


Preview 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I■25®C 

Vcc= +5.0V 

C|_ — 50pF, Rl ~ 500fl 

Ta, Vcc=Mil 
Cl = 50pF 

RL = 500fi 

Ta. Vcc 
Cl = 
Rl = 

= Com’l 

50pF 

500D 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse width (HIGH) 

Waveform 1 








mm 

tw(L) 

Clock pulse width (LOW) 

Waveform 1 








■9 

tw(L) 

Set or Reset pulse width (LOW) 

Waveform 2 

QQII 








ts 

Setup time J or K to Ciock 

Waveform 1 









th 

Hold time J or K to Clock 

Waveform 1 

HQ 









AC WAVEFORMS 
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FLIP-FLOP 


FAST64/74F112 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F113 


Preview 


Dual J-K Negative Edge-Triggered Flip-Flop Without Reset 


DESCRIPTION 


The ’F113 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, K, 
Set ^nd Clock inputs. The asynchronous 
Set (Sd) input, when LOW, forces the out¬ 
puts to the steady state ievels as shown in 
the Function Tabie regardless of the 
levels at the other inputs. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob¬ 
served. Output state changes are initiated note 

by the HIGH-tO-LOW transition of CP. so package is surface-mounted micro-miniature DIP available 1984. 

LLCC is 20-pin surface-mounted leadless chip carrier. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F113 


12mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + 70«C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto -H25®C 

Plastic DIP 

N74F113N 


Plastic SO 

N74F113D 


Ceramic DIP 



Ceramic LLCC 




INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

Jl» J2> ^2 

Data Inputs 

1 .0/1.0 

20^A/0.6mA 

^1,^2 

Clock pulse inputs 
(active falling edge) 

1.0/4.0 

20/iA/2.4mA 

Sd2» So2 

Direct set inputs 
(active low) 

1.0/5 

20^A/3.0mA 

Qi, Q 2 , Qi, Q 2 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as 20;iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL 


4 10 




Ji Qi 

-5 Il¬ 


CPi 

ia -C 


Ki Qi 

D-6 12- 



Vcc = Pin 14 
GND = Pin 7 


LOGIC SYMBOL (lEEE/lEC) 



3_ 

1J 




>C1 

_5_ 


2 _ 

IK 

s.^6 



IS 



11 _ 

2J 

9 


13 

C2 



12 _ 

2K 

^8 


101 ^ 

2S 
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LOGIC DIAGRAM 



FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 1 

Sd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

X 

X 

X 

H 

L 

Toggle 

H 

1 

h 

h 

q 

q 

Load “0” (Reset) 

H 

1 

1 

h 

L 

H 

Load “1” (Set) 


i 

h 

1 

H 

L 

Hold “no change” 

H 

i 


1 

q 

q 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIQH-to-LOW Clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition, 

q = Lower case letters indicate the state of the referenced output one setup time 

prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

I = HIGH-to-LOW Clock transition. 

Asynchronous Input; 

LOW input to Sp sets Q to HIGH level 
Set is independent of ciock 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

V|N 

Input voltage 

- 0.5 to - 1 - 7.0 

-0.5 to +7.0 

V 

l|N 

Input current 

- 30 to -F 5 

- 30 to + 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

VCC 

Com’l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level Input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




+ 0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

■■■ 

Operating free-air temperature 

Mil 

-55 


+ 125 

“C 


Com’l 

0 


70 

“C 
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FLIP-FLOP FAST 54/74F113 
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DC EL ECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F113 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V|H = MIN, loH= MAX, 
V,l=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= MIN, V,H= MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|,^ Input clamp voltage 

Vcc = MIN,I, = I,k 


-0.73 

-1.2 

V 

1 Input current at maximum 

' input voltage 

Vcc = MAX 

V, = 7.0V 

J, K Inputs 



100 

/uA 

Sq Inputs 



100 

mA 

CP Inputs 

' 


100 

IxA 

liH HIGH-level input current 

Vcc = MAX 

V, = 2.7V 

J, K Inputs 



20 

/.A 

Sq Inputs 



20 


CP Inputs 



20 

[JlA 

liL LOW-level input current 

Vcc = MAX 

V, = 0.5V 

J, K Inputs 



-0.6 

mA 

Sq Inputs 



-3.0 

mA 

^ Inputs 



-2.4 

mA 

, Short-circuit output 

current^ 

Vcc = MAX 

-60 


-150 

mA 

Iqc Supply currenf^ (total) 

Vqc = MAX 


12 

19 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25 °C. 

3. Not more than one output should be shorted at a time. For testing Iqs. ^he use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. With the Clock input grounded and all outputs open, Iqq is measured with the Q and ^ outputs HIGH in turn. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

54F 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

74F 

Ta, Vcc 
C om’l 

Cl = 50pF 

Rl = 5000 

UNIT 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

fMAX Maximum Clock Frequency 

Waveform 1 

100 







MHz 

tpLH Propagation Delay 
tpHL Clock to Output 

Waveform 1 

3.3 

3.3 


7.7 

7.7 





ns 

tpLH Propagation Delay 
tpHL Set to Output 

Waveform 2 

3.0 

3.3 


7.0 

7.7 





ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

Ta= +2S*^C 
Vcc= +5.0V 

Cl = 50pF 

Rl = soon 

54F 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = soon 

74F 

Ta, Vcc 
C om’l 

Cl = S0pF 

Rl = soon 

UNIT 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse width (HIGH) 

Waveform 1 

5.0 







ns 

tw(L) 

Clock pulse width (LOW) 

Waveform 1 








ns 

tw(L) 

Set pulse width (LOW) 

Waveform 2 

5.0 







ns 

ts 

Setup time J or K to clock 

Waveform 1 

3.0 







ns 

th 

Hold time J or K to clock 

Waveform 1 

0.0 






_i 

ns 


AC WAVEFORMS 



Signetics 


5 - 6 ; 












LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F113 


Preview 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 


Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Ci^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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Dual J-K Negative Edge-Triggered Flip-Flop 
(With Common Clock and Reset) 


DESCRIPTION 

The ’F114 is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, K, 
and Set inputs and common Clock_and Reset 
inputs. The Set (Sq) and Reset (Rq) inputs, 
when LOW, set or reset the outputs as shown 
in the Truth Table regardless of the levels at 
the other inputs, 

A HIGH level on the Clock (^) input enables 
the J and K inputs and data will be accepted. 
The logic levels at the J and K inputs may be 
allowed to change while the CP is HIGH and 
the flip-flop will perform acording to the Truth 
Table as long as minimum setup and hold 
times are observed. Output state changes are 
initiated by the HIGH-to-LOW transition of CP. 


TYPE 

TYPICAL f,^AX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F114 


12mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0*0 to -I- 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto -•-125«C 

Plastic DIP 

N74F114N 


Plastic SO 

N74F114D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

K-i, K 2 

Data Inputs 

1 .0/1.0 

20^A/0.6mA 

CP 

Clock Pulse Input 
(Active Falling Edge) 

1.0/4.0 

20 /4A/2.4mA 

Rd 

Direct Clear Input (Active LOW) 

1.0/5.0 

20MA/3.0mA 

Sd1> Sd2 

Direct Set Inputs (Active LOW) 

1.0/5.0 

20/iA/3.0mA 

Qi, Q 2 , Qi, Q 2 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



■ 


i3r-^ 



I 

■IHS 


i_b^ 

s 

5 

3 _ 

1J 


2 _ 

IK 


lOfX 
ri_ 


_9 

12 _ 
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LOGIC DIAGRAM 



TO OTHER 
FLIP-FLOP 


FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

i 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

i 

I 

h 

L 

H 

Load “1” (Set) 

H 

H 

I 

h 

I 

H 

L 

Hold “no change” 

H 

H 

i 

I 

I 

q 

q 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition, 
q = Lower case letters indicate the state of the referenced output one setup time 
prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

Asynchronous Inputs: 

LOW input to Sq sets Q to HIGH level 

LOW input to Cq sets Q to LOW level 

Clear and Set are independent of clock 

Simultaneous LOW on Cp and makes both Q and Q HIGH 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -f- 7.0 

-0.5 to 4-7.0 

V 

V,N 

Input voltage 

-0.5 to -1-7.0 

- 0.5 to 4- 7.0 

V 

l|N 

Input current 

- 30 to 4-5 

- 30 to 4- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f Vqq 

— 0.5 to -f- Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -+-125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




4-0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


4-125 

“C 

'a 

Com’l 

0 


70 

“C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F114 

UNIT 

Min 

Typ^ 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,h=MIN, Ioh=MAX, 
V,l=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h= min, V,l= max, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

I Input current at maximum 

' input voltage 

Vcc=MAX 

V,= 7.0V 

J, K Inputs 



100 

mA 

Rq, Sq Inputs 



100 

(x,A 

^ Inputs 



100 

mA 

liH HIGH-level input current 

Vcc=MAX 

V, = 2.7V 

J, K Inputs 



20 

/*A 

Rp, Sq Inputs 



20 

/.A 

CP Inputs 



20 

mA 

liL LOW-level input current 

Vcc= max 

V, = 0.5V 

J, K Inputs 



-0.6 

mA 

Rq, Sq Inputs 



-3.0 

mA 

CP Inputs 



-2.4 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 


-150 

mA 

Ice Supply current"' (total) 

Vcc=MAX 


12 

19 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. Fortesting los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. With the Clock input grounded and all outputs open, Iqq is measured with the Q and Q outputs HIGH in turn. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

Ta= -l-25®C 
Vcc= +5.0V 

Cl = 50pF 

Rl = soon 

54F 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = soon 

74F 

Ta, Vcc 
C om’l 

Cl = S0pF 

Rl = soon 

UNIT 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

fMAX Maximum clock frequency 

Waveform 1 

100 







MHz 

tpLH Propagation delay 
tpHL Clock to Output 

Waveform 1 

3.3 

3.3 


7.7 

7.7 





ns 

tpLH Propagation delay 
tpHL Sd or Rd to Output 

Waveform 2 

3.0 

3.3 


7.0 

7.7 





ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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AC SETUP REQUIREMENTS 



PARAMETER 

TEST CONDITIONS 

54/74F 

Ta= +2S^C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 500D 

54F 

Ta» Vcc 

Mil 

Cl = 50pF 

Rl = soon 

74F 

Ta, Vcc 
C om’l 

Cl = 50pF 

Rl — soon 

UNIT 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tw(H) 

Clock pulse width (HIGH) 

Waveform 1 

5.0 







ns 

Wi-) 

Clock pulse width (LOW) 

Waveform 1 

5.0 







ns 

tw(L) 

Set or Reset pulse width 
(LOW) 

Waveform 2 

5.0 







ns 


Setup time J or K to Clock 

Waveform 1 

3.0 







ns 

th 

Hold time J or K to Clock 

Waveform 1 

0.0 







ns 


AC WAVEFORMS 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
C(_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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SCHMITT TRIGGER 


FAST54/74F132 


Quad 2-Input NAND Schmitt Trigger 


DESCRIPTION 

The ’F132 contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi¬ 
tion, they have greater noise margin than 
conventional NAND gates. 


TYPE 

TYPICAL f MAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F132 

6.3ns 

13mA 


Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transitions, and pro¬ 
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive¬ 
going and negative-going input threshold 
(typically 800mV) is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia¬ 
tions. As long as three inputs remain at a 
more positive voltage than + the 
gate will respond in the transitions of the 
other input as shown in Waveform 1. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta - 0®C to -I- 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to -i- 125®C 

Plastic DIP 

N74F132N 


Plastic SO 

N74F132D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

A, B 

Inputs 

1.0/1.0 

20^A/0.6mA 

Y 

Outputs 

50/33 

1.0mA/20mA 


H = high voltage level NOTE 

L = LOW voltage level One (1.0) FAST unit load is defined as; 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



1 

&JJ 


_2 



4 





S 6 




_9 


V. 8 

10 



12 



13 
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SCHMITT TRIGGER FAST 54/74F132 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
_Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to -F7.0 

- 0:5 to +7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -1-5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F 125 

0 to 70 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

\/ _ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

' A 

Com’l 

0 


70 

’’C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F132 

UNIT 

Min 

Typ2 

Max 

Vj+ Positive-going threshold 

Vcc = 50V 

1.5 

1.7 

2.0 

V 

V-i-_ Negative-going threshold 

Vcc=5.0V 

0.5 

0.9 

1.1 

V 

AVj Hysteresis (Vj^ - Vj_) 

Vcc = 5.0V 

0.4 

0.8 


V 

Vqh HIGH-level output voltage 

Vqq=MIN,Vt, Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN,Vt+maxJol=I^AX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc= MIN, l| = l|K 


-0.73 

-1.2 

V 

. Input current at positive-going 

threshold 

Vqq = 5.0V, V,= Vt^ 


0.0 


mA 

1 Input current at negative- 

going threshold 

Vqq = 5.0V, V,= Vt-_ 


-350 


mA 

1 Input current at maximum 

' input voltage 

Vqq = MAX, V,= 7.0V 


5 

100 

mA 

liH HIGH-level input current 

Vqq = MAX, V|=2.7V 


1 

20 

/tA 

l,i_ LOW-level input current 

Vqq = MAX, V, = 0.5V 


-0.4 

- 0.6 

mA 

Iqs Short-circuit output current^ 

Vcq=MAX,Vo = 0.0V 

-60 

- 120 

-150 

mA 

Iqq Supply current'^ (total) 

Vqq = MAX 

Iqch Outputs HIGH 


8.5 

12 

mA 

Iqql Outputs LOW 


13.0 

19.5 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, 25*0. 

3. Not more than one output should be shorted at a time. For testing Io 0 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferabie in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

'CCH- V|N = GND; IcCL>''/|N = 4-5V. 
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DECODER/DEMULTIPLEXER 


FAST 54/74F138 

1-Of-8 Decoder/Demultiplexer 


• Demultiplexing capability 

• Multiple input enable for 
easy expansion 

• Ideal for memory chip 
select decoding 

• High speed replacement 
for Intel 3205 


DESCRIPTION 

The ’F138 decoder accepts three binary 
weighted inputs (Aq, A 2 ) and when en¬ 
abled, provides eight mutually exclusive, 
active LOW outputs (Oq-O/). The device 
features three Enable Inputs; two active 
LOW (Ei, E 2 ) and one active HIGH (E 3 ). 
Every output will be HIGH unless E^ and 
E 2 are LOW and E 3 is HIGH. This multiple 
enable function allows easy parallel ex¬ 
pansion of the device to a 1-of-32 (5 lines 
to 32 lines) decoder with just four ’F138’s 
and one inverter. 

The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable inputs as the Data input and 
the remaining Enable Inputs as strobes. 
Enable Inputs not used must be perma¬ 
nently tied to their appropriate active 
HIGH or active LOW state. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F138 

5.8ns 

13mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0 »C to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - 55"C to + 125®C 

Plastic DIP 

N74F138N 


Plastic SO 

N74F138D 


Ceramic DIP 


S54F138F 

Ceramic LLCC 


S54F138G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

^ 0'“^2 

Address Inputs 

1 . 0 / 1.0 

20 M/ 0 . 6 mA 

E 1 -E 2 

Enable Inputs (Active LOW) 

1 . 0 / 1.0 

20fiA/0.6mA 

E 3 

Enable Input (Active HIGH) 

1 . 0 / 1.0 

20fiAI0.6mA 

10 

10 

Outputs (Active LOW) 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20nA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


aq Cl 


H] Vcc 

Ai |T 


IH 

A2 [X 



El e: 


m 



ZI103 

E3IT 


1T]04 




gnd[T 




LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


4 5 6 




Vcc = 16 

GND=Pin 8 


Signetics 


5-77 
















LOGIC PRODUCTS 


DECODER/DEMULTIPLEXER FAST 54/74F138 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -H 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to -1-5 

- 30 to -1-5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

- 0.5 to - 1 - Vcc 

- 0.5 to Vcc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -H 125 

0 to 70 

°C 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

El 

E2 

E3 

Ao 

Ai 

A 2 

0 

1 

2 

3 

4 

5 

6 

7 

H 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

L 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 


L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


NOTES 

H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-1 

mA 

■OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

“C 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


DECODER/DEMULTIPLEXER 


FAST 54/74F138 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F138 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,l=MAX 
V,h=MIN, Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h = min, V,l= max, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V, = 7.0V 


5 



liH HIGH-level Input current 

Vcc=MAX, V| = 2.7V 


1 

20 

mA 

lii_ LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo=0.0V 

-60 

-90 

-150 

mA 

Iqc Supply current"^ (total) 

Vcc=MAX Icch Outputs high 


13 

20 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicabie type. 

2. All typical values are at Vqq= 5V, Ta= 25°C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs. the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. To measure \qq, outputs must be open, V||sj on all inputs = 4.5V. 


APPLICATION 


Ao- 

Ai- 

A 2 - 

A3- 

A4- 


Oo -- 


EXPANSION TO 1-OF.32 DECODING 



nii 

0 


TTTTTTTT 




Oi 


Aq Ai A2 E 


Aq Ai A2 E 


Afl Ai A2 E 


Aq Ai A2 E 

74F138 


74F138 


74F138 


74F138 

Oq Oi O2 O3 O4 O5 Og O7 


Oq Oi O2 O3 O4 O5 Oe O7 


Oq Oi O2 O3 O4 O5 Oe O7 


Oo Oi O2 O3 O4 O5 Oe O7 


TTTT'nTT 


--- 031 
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LOGIC PRODUCTS 



AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 

I I I 54/74F I iip I 74F f 


PARAMETER 


TEST CONDITIONS 


Propagation delay 
Address to output 

Waveforms 1 and 2 

Propagation delay 
or E 2 to output 

Waveform 2 

Propagation delay 

E 3 to output 

Waveform 1 


Ta= +25‘»C 
Vcc= +5.0V 
Cl = 50pF 
Rl = 5000 


Ta. Vcc 
Mil 

Cl = 50pF 



NOTE 

Subtract 0.2ns from minimum values for SO package. 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



NEGATIVE 

PULSE 


INPUT PULSE DEFINITIONS 


VM 

Vio% 

—iw— 

10%/ 

^ 90% 

-i—tTHL(tf) 


tTLH(»r)-H 


-^tTLH(tr) 


tTHL(tf)—I 

— 

^90% 


90%-V 




VmV 



_ilAi_ 


f10% 


DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Ci_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance shouid be equal to Zqut of pulse 
generators. 


INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


DECODER/DEMULTIPLEXER_FAST 54/74F139 

Dual 1-of-4 Decoder/Demultiplexer 


• Demultiplexing capability 

• Two independent 1-of-4 
decoders 

• Multifunction capability 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F139 

5.3ns 

13mA 


DESCRIPTION 

The ’F139 is a high-speed, dual 1-of-4 de¬ 
coder/demultiplexer. This device has two 
independent decoders, each accepting 
two binary weighted inputs (Aq, Ai) and 
providing four jn^tually exclusive active 
LOW outputs (0-3). ^ach decoder has an 
active LOW Enable (E). When E Is HIGH, 
every output is forced HIGH. The Enable 
can be used as the Data input for a 1-of-4 
demultiplexer application. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70«C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to + 125®C 

Plastic DIP 

N74F139N 


Plastic SO 

N74F139D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

Ail 

Inputs 

1.0/1.0 

20/4A/0.6mA 


Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



























LOGIC SYMBOL 



15 

(L 


14 13 

1 1 



AobAib 1 

1 DECODER b I 


1b 

2b 3b 1 


T 

f Y 

12 

11 

10 9 


Vcc=Pln16 

GND = Pin8 


LOGIC SYMBOL (lEEE/lEC) 


2 

■ 


3_ 





^ 5 



^ 6 


■ 


14_ 





12 



11 



10 
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LOGIC PRODUCTS 


DECODER/DEMULTiPLEXER 

FAST54/74F139 

LOGIC DIAGRAM 

FUNCTION TABLE 



Vqq =Pin 16 
GND = Pin 8 
( ) = Pin numbers 


Eb 



INPUTS 

OUTPUTS 

E 

Ao 


B 

B 

2 

3 


B 


III 

B 

H 





H 

19 

H 






B 

H 






B 

L 






B 

H 

El 


H = HIGH voltage level 
L= LOW voltage level 
X = Don’t Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to -f7.0 

-0.5 to -f7.0 

V 

V,N 

Input voltage 

-0.5 to -f7.0 

-0.5 to -F7.0 

V 

•in 

Input current 

- 30 to -F 5 

- 30 to +5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

— 0.5 to •+■ Vqq 

— 0.5 to + Vcc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

54/74F 

UNIT 

Min 

Norn 

Max 

Vcc Supply voltage 

Mil 

4.5 

5.0 

5,5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H HIGH-level input voltage 

2.0 



V 

V|L LOW-level input voltage 



0.8 

V 

liK Input clamp current 



00 

I 

mA 

Iqh HIGH-level output current 



-1 

mA 

Iql LOW-level output current 



20 

mA 

Ta Operating free-air temperature 

Mil 

-55 


125 

“C 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


DECODER/DEMULTIPLEXER 


FAST 54/74F139 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F139 

UNIT 

Min 

Typ* 

Max 


HIGH-level output voltage 

Vcc= MIN, V,L= MAX, loH = MAX, 

Mil 

2.5 

3.4 


V 


V,h=MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= min, V,h = min, V,l= max, Iol= MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

- 1.2 

V 

l| Input current at maximum input voltage 

Vcc=MAX. V, = 7.0V 


5 

100 

/iA 

l|H 

HIGH-level Input current 

Vcc=MAX, V, = 2.7V 


1 

20 

/^A 

l|L 

LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-90 

- 150 

mA 

•cc 

Supply current (total)"* 

Vcc=MAX 


13 

20 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V^c = 5V, = 25“C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. To measure Iqq, outputs should be enabled and open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
__ “Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= ■t-25‘>C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 
tpHL Ao or Ai to Op 

Waveforms 1 and 2 

3.5 

4.0 

5.3 

6.1 

7.0 

8.0 

2.5 

3.5 

9.5 

9.5 

3.0 

4.0 

8.0 

9.0 

ns 

tpLH Propagation delay 

tpHL ^n *0 Op 

Waveform 2 

3.5 

3.0 

5.4 

4.7 

7.0 

6 5 

3.0 

2.5 

9.0 

8.0 

3.5 

3.0 

8.0 

7.5 

ns 


NOTE 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

WAVEFORM FOR NON INVERTING OUTPUTS 


y- 

V|N ^ 

^V„ 



[••PLKr*] 

VOUT ^ ''M 


VOUT 




Vm = 1.5V 


Waveform 1 



Waveform 2 
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LOGIC PRODUCTS 


DECODER/DEMULTIPLEXER 


FAST 54/74F139 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Ri_= Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

fJLH 

fTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


ENCODER 


FAST 54/74F448 


Preview 


8-input Priority Encoder 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F148 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc* 5V ± 5%; Ta* 0*C to + 70«C 

MILITARY RANGES 

Vcc-5V ±10 %;Ta= -SS^Cto -H25®C 

Plastic DIP 

N74F148N 


Plastic SO 

N74F148D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

VT7 

Priority Inputs (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

El 

Enable Input (Active LOW) 

1 . 0 / 1.0 

20/*A/0.6mA - 

EO 

Enable Output (Active LOW) 

50/33 

1 . 0 mA/ 20 mA 


Group Select Output (Active LOW) 

50/33 

1.0mA/20mA 

A 0 -A 2 ! 

Address Outputs (Active LOW) 

50/33 

1.0mA/20mA 


NOTE 

One (10) FAST unit load is defined as; 20fiA in the HIGH state and 0.6mA in the LOW state. 


• Code conversions 

• Muiti-channei D/A 
converter 

• Decimai-to-BCD converter 

• Cascading for priority 
encoding of “N”bits 

• input Enabie capabiiity 

• Priority encoding- 
automatic seiection of 
highest priority input tine 

• Output Enabie—active 
LOW when ait inputs 
HiGH 

• Group Signai output- 
active when any input is 
LOW 


DESCRIPTION 

The ’F148 8 -input priority encoder accepts 
data from eight active-LOW inputs and 
provides a binary representation on the 
three active-LOW outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously active, 
the input with the highest priority is repre¬ 
sented on the output, with input line T 7 
having the highest priority. 

A HIGH on the Enable Input (El) will force 
all outputs to the inactive (HIGH) state and 


allow new data to settle without producing 
erroneous information at the outputs. 

A Group ^nal (^) output and an Enable 
Output (EO) are provided with the three 
data outputs. The GS is active-LOW when 
any input is LOW; this indicates when any 


input is active. The ^ is active-LOW when 
all inputs are HIGH. Using the Enable Out¬ 
put along with the Enable Input allows 
priority encoding of N input signals. Both 
^ and GS are active-HIGH when the 
Enable Input is HIGH. 


PIN CONFIGURATION 


LOGIC SYMBOL 




























LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


ENCODER FAST 54/74F148 


Preview 



FUNCTION TABLE 


INPUTS 1 

OUTPUTS 

m 

m 

D 

m 

il 

I4 

T 

>6 

I7 

1^ 

El 

Bl 

El 

m 

H 

X 

X 

X 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

X 

X 

X 

X 

X 

X 

L 

H 

L 

H 

L 

L 

H 

L 

X 

X 

X 

X 

X 

L 

H 

H 

L 

L 

H 

L 

H 

L 

X 

X 

X 

X 

L 

H 

H 

H 

L 

H 

H 

L 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

X 

X 

L 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

L 

X 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

_ 1 

L 


H 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -1-7.0 

-0.5 to -I-7.0 

V 

V|N 

Input voltage 

- 0.5 to -F 7.0 

- 0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to -F 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to ■+• Vqq 

— 0.5 to -F Vqc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

< 

0 

0 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

»c 

' A 

Com’l 

0 


70 

"C 
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LOGIC PRODUCTS 


ENCODER FAST 54/74F148 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F148 

UNIT 

Min 

Typ2 

Max 

\/ 

HIGH-level output voltage 

Vcc= MIN, V,L= MAX, Ioh = MAX, 

Mil 

2.5 

3.4 


V 

VOH 

V|h=MIN 

Com’l 

2.7 

3.4 


V 

o 

> 

LOW-level output voltage 

Vcc= MIN, V,H= MIN, V,L= MAX, Iol= MAX 


0.35 


V 

V,K 

Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 



ii Input current at maximum input voltage 

Vcc=MAX, V|=7.0V 


5 

100 

/xA 

>IH 

HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

IQH 


•iL 

LOW-level input current 

Vcc=MAX, V,= 0.5V 


-0.4 

HESi 


los 

Short-circuit output current^ 

Vcc= max 

-60 

-80 

-150 

mA 

•cc 

Supply current (total) 

Vcc= max 



35 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 1^= 25*0. 

3. Not more than one output should be shorted at a time. For testing Iq 5 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured In accordance with the procedures outlined in SIgnetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = +25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 500U 

Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 
tpHL input to Ap outputs 

Waveform 2 

3.5 

4.0 

7.0 

8.0 

9.0 

10.5 



3.5 

4.0 

10.0 

12.0 

ns 

tpLH Propagation delay 
tpHL in input to EO output 

Waveform 1 

2.5 

2.5 

5.0 

5.5 

6.5 

7.5 



2.5 

2.5 

7.5 

8.5 

ns 

tpLH Propagation delay 
tpHL in input to GS output 

Waveform 2 

3.0 

3.0 

7.0 

7.0 

10.5 

10.5 



3.0 

2.0 

10.0 

9.0 

ns 

tpLH Propagation delay 
tpHL El input to Ap outputs 

Waveform 2 

3.5 

3.0 

6.5 

6.0 

8.5 

8.0 



3.5 

3.0 

9.5 

9.0 

ns 

tpLH Propagation delay 
tpHL El input to GS output 

Waveform 2 

3.0 

4.5 

5.5 

8.0 

7.0 

10.5 



3.0 

4.5 

8.0 

12.0 

ns 

tpLH Propagation delay 
tpHL El input to EO output 

Waveform 2 

2.5 

3.0 

5.0 

6.0 

7.0 

7.5 



2.5 

3.0 

8.0 

8.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


Signetics 


5-87 










LOQIC PRODUCTS 


ENCODER 


FAST 54/74F148 


Preview 


APPLICATION 


16-INPUT PRIORITY ENCODER 



AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

V|N 7^''“ 


vm 

n-*PHLH 


-»PHL-"| [••PLH-^ 

VOUT 


V / 

VOUT -V^M 



= 1.5V 

Waveform 1 


Waveform 2 
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LOGIC PRODUCTS 


ENCODER 


FAST 54/74F148 


Preview 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

fTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F151 


Prelitninary 


• Multifunction capability 

• Complementary outputs 

• See ’F251 for 3-state 
version 


8-Input Multiplexer 


TYPE 

TYPICAL PROPAGATION DELAY 
(Enable to Y) 

TYPICAL SUPPLY CURRENT 
(Total) 

74F151 




DESCRIPTION 

The ’F151 is a logical implementation of a 
single-pole, 8 -position switch with the 
switch position controlled by the state of 
three Select inputs, Sq, S^, S 2 . True (Y) and 
Complement (Y) outputs are both pro¬ 
vided. The Enable input (E) is active LOW. 
When E is HIGH, the Y output is HIGH and 
the Y output is LOW, regardless of all 
other Inputs. The logic function provided 
at the output Is; 

Y = E • (Iq ^Sq • *^2 + I-; • Sq • S-j • S2 

+ I2 • So • Si • S2 -h I3 • Sq • *^2 

+14 * Sq • Si • S2 + I5 • Sq • Si • S2 

■f le • So • Si • S2 +17 • Sq • Si • S2). 

In one package the ’F151 provides the 
ability to select from eight sources of data 
or control information. The device can 
provide any logic function of four var¬ 
iables and its negation with correct 
manipulation. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -i- 70«C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55®Cto -I- 125*0 

Plastic DIP 

N74F151N 


Plastic SO 

N74F151D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOAD VALUE 
High/Low 

I 0 -I 7 

Data Inputs 

1 . 0 / 1.0 

20/iA/0.6mA 

S 0 -S 2 

Select Inputs 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

E 

Enable Input 
(Active Low) 

1 . 0 / 1.0 

20/iA/0.6mA 

Y, Y 

Data Output, 

Data Output Inverted 

50/33 

1.0mA/20mA 


NOTE; 

One (1.0) FAST unit load is defined as; 20AtA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



























LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F151 


Preliminary 


LOGIC DIAGRAM 



FUNCTION TABLE 


INPUTS 

OUTPUTS 1 

E 

S2 

Si 

So 

■0 

l1 

I2 

I3 

U 

I5 

le 

I7 

Y 

Y 

H 

X 

X 

X 

X 

X 

X 

X 

X 

V 

/\ 

X 

X 

H 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

L 

H 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

L 

H 

X 

L 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

H 

X 

H 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

L 

X 

X 

L 

X 

X 

X 

X 

X 

H 

L 

L 

L 

H 

L 

X 

X 

H 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

H 

X 

X 

X 

L 

X 

X 

X 

X 

H 

L 

L 

L 

H 

H 

X 

X 

X 

H 

X 

X 

X 

X 

L 

H 

L 

H 

L 

L 

X 

X 

X 

X 

L 

X 

X 

X 

H 

L 

L 

H 

L 

L 

X 

X 

X 

X 

H 

X 

X 

X 

L 

H 

L 

H 

L 

H 

X 

X 

X 

X 1 

X 

L 

X 

X 

H 

L 

L 

H 

L 

H 

X 

X 

X 

X ! 

X 

H 

X 

X 

L 

H 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

L 

X 

H 

L 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

H 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L ! 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

H 

L 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F151 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -F 7.0 

-0.5 to -f-7.0 

V 

V|N 

Input voltage 

-0.5 to -f7.0 

-0.5 to -f7.0 

V 

l|N 

Input current 

- 30 to + 5 

- 30 to -f 5 

mA 

VqUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating freerair temperature range 

-55 to + 125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F 

UNIT 

Min 

>« 

Max 


HIGH-level output voltage 

Vqq= MIN, V,L= MAX, Iqh = MAX, 

Mil 

2.5 

3.4 


V 

''OH 

V|h=MIN 

Com’l 

2.7 

3.4 


V 

Vql 

LOW-level output voltage 

Vqq= MIN, V,H= MIN, V|L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vqq=MIN, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vqq = MAX, V| = 7.0V 


5 

100 

fiA 

•iH 

HIGH-level input current 

Vqq = MAX, V| = 2.7V 


1 

20 

fiA 

•iL 

LOW-level input current 

Vqq = MAX, V| = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vqq = MAX 

-60 

-80 

-150 

mA 

•cc 

Supply current'^ (total) 

Vcc=I^AX 



21 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ta = 25‘’C. 

3. Not more than one output should be shorted at a time. Fortesting Iqsi fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with all inputs at 4.5V and outputs open. 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 64/74F151 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outiined in Signetics LOGiC App Note 202 


“Testing and Specifying FAST Logic.’’) 




54/74F 

54F 

74F 




1 

A= +25®c 

Ta. 

Vcc 

Ta. 

Vcc 


PARAMETER 

TEST CONDITIONS 

V 

cc= +5.0V 

Mil 

Com’l 

UNIT 




Cl = 50pF 

Cl = 

50pp 

Cl — 50pF 





Rl = soon 

Rl = 


Ru = 

soon 








B&ll 




tpLH Propagation delay 




||Q9| 






tpHL Select to Y output 










tpLH Propagation delay 

Waveform 1 



13 






tpHL Select to Y output 




9.0 






tpLH Propagation delay 

Waveform 1 

rai 


6.1 






tpHL Enable to Y output 


wm 


8.5 






tpLH Propagation delay 

Waveform 2 

5.0 


9.5 






tpHL Enable to Y output 


3.8 


7.0 






tpLH Propagation delay 

Waveform 2 

3.0 


5.7 






tpHL Data to Y output 

I 

2.0 


4.0 






tpLH Propagation delay 

Waveform 1 

4.0 


9.5 






tpHL Data to Y output 

_I 

3.7 


6.5 

_1 







NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 

AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 



Vm = 1.5V 

Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 


Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl,= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rete 

Pulse Width 

♦tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F153 


Preview 


Dual 4-Line to 1-Line Muitipiexer 


• Non-inverting outputs 

• Separate Enable for each 
section 

• Common Select inputs 

• See ’F253 for 3-State 
version 

DESCRIPTION 

The ’F153 is a dual 4-input multiplexer that 
can select 2 bits of data from up to four 
sources under control of the common Select 
inputs (Sq, Si). The two 4-input multiplexer 
circuit have individual active LOW Enables 
(Eg, Eb) which can be used to strobe the 
outputs independently. Outputs (Yg, Yb) are 
forced LOW when the corresponding Enables 
(Eg, Eb) are HIGH. 

The device is the logical implementation of a 
2-pole, 4-position switch, where the position 
of the switch is determined by the logic levels 
supplied to the two Select inputs. The logic 
equations for the outputs are shown below. 

Ya = Eg • (loa • Sj • Sq + lia • S^ • Sq 
+ ^2a • S.| • Sq + Isa • Si • Sq) 

Yb = Eb • Cob • Sj • So + l,o • s, • So 
+ '2b • S, • So + lob • S, • So 
The ’153 can be used to move data to a com¬ 
mon output bus from a group of registers. The 
state of the Select inputs would determine the 
particular register from which the data came. 
An alternative application is as a function 
generator. The device can generate two func¬ 
tions or three variables. This is useful for 
implementing highly irregular random logic. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F153 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®c to -h 70»C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55®Cto -l-125®C 

Plastic DIP 

N74F153N 


Plastic SO 

N74F153D 


Ceramic DIP 


S54F153F 

Ceramic LLCC 


S54F153G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
Migh/Low 

loa“l3a 

Side A data inputs 

1 .0/1.0 

20)itA/0.6mA 

•ob~l3b 

Side B data inputs 

1 .0/1.0 

20 /4A/0.6mA 

Sq, 

Common select inputs 

1 .0/1.0 

20/iA/0.6mA 

Ea 

Side A enable input (active low) 

1 .0/1.0 

20/iA/0.6mA 

Eb 

Side B enable input (active low) 

1 .0/1.0 

20/iA/0.6mA 

Ya 

Side A output 

50/33 

1.0mA/20mA 

Yb 

Side B output 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



























LOGIC SYMBOL 


LOGIC SYMBOL (lEEE/lEC) 


5 4 3 10 11 12 13 15 



Vcc = Pin 16 
GND=Pin 8 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F153 


Preview 


LOGIC DIAGRAM 



FUNCTION TABLE 


SELECTS INPUTS 

INPUTS (a or b) 

OUTPUT 

So 

Si 

E 

•o 

l1 

>2 

•3 

Y 

X 

X 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

H 

H 

L 

L 

X 

L 

X 

X 

L 

H 

L 

L 

X 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

H 

H 

H 

L 

X 

X 

X 

L 

L 

H 

H 

L 

X 

X 

X 

H 

H 


H=:HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this tabie may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -I-7.0 

-0.5 to -f7.0 

V 

VlN 

Input voltage 

-0.5 to -I- 7.0 

-0.5 to -1-7.0 

V 

•in 

Input current 

- 30 to -I- 5 

- 30 to -1-5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

- 0.5 to -I- Vcc 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -h 125 

0 to 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

oc 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F153 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F153 


Min 

Typ2 

Max 


X 

o 

> 

HIGH-level output voltage 

Vcc= min, V|l= MAX, loH = MAX, 

Mil 

2.5 

3.4 


V 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

Vql 

LOW-level output voltage 

Vcc= MIN, V,H = MIN, V|L= MAX, Iol= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, I,= 1,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

mA 

>IH 

HIGH-level input current 

Vcc= MAX, V,= 2.7V 


1 

20 


!|l 

LOW-level input current 

Vcc=MAX, V| = 0.5V 


-0.4 

- 0.6 

mA 

I OS 

Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Icc 

Supply current (total) 

Vcc=MAX, V|n = GND 



20 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ta=25'’C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = -l■25°C 

Vcc = +5.0V 

Cl = 50pF 

Rl = 500fi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

tpHL Select to output 

Waveform 2 

5.5 

4.0 

8.1 

7.0 

10.5 

9.0 

5.0 

3.5 

14 

11 

5.5 

4.0 

12 

10.5 

ns 

tpLH Propagation delay 

tpHL Enable to output 

Waveform 1 

5.0 

4.0 

7.1 

5.7 

9.0 

7.0 

4.5 

3.5 

11.5 

9.0 

5.0 

4.0 

10.5 

8.0 

ns 

tpLH Propagation delay 

tpHL Data to output 

Waveform 2 

4.0 

3.0 

5.3 

5.1 

7.0 

6.5 

3.5 

2.5 

9.0 

8.0 

4.0 

3.0 

8.0 

7.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON INVERTING OUTPUTS 




Vm = 1.5V 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F153 


Preview 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Ci^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

fTLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS FAST 54/74F157,54/74F158 


DESCRIPTION 


’157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted) 
’158 Quad 2-Input Data Selector/Multiplexer (Inverted) 


The ’F157 is a high-speed quad 2-input 
multiplexer which selects 4 bits of data 
from two sources under the control of a 
common Select input (S). The Enable input 
(E) is active LOW. When E is HIGH, all of 
the outputs (Y) are forced LOW regardless 
of all other input conditions. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F157 

4.6ns, 

15mA 

74F158 

3.7ns 

10mA 


Moving data from two groups of registers 
to four common output busses is a com¬ 
mon use of the ’F157. The state of the 
Select Input determines the particular reg¬ 
ister from which the data comes. It can 
also be used as a function generator. The 
device is useful for implementing highly ir¬ 
regular logic by generating any four of the 
16 different functions of two variables 
with one variable common. 


The device is the logic implementation of 
a 4-pole, 2-position switch where the posi- ♦ rMn •. w., 

£ L. • ■ • package is surface-mounted micro-miniature DIP available 1984. 

tion of the switch is determined by the llCC is 20 -pin surface-mounted leadless chip carrier, 
logic levels supplied to the Select input. 

Logic equations for the outputs are shown 
below: 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + 70«C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta=: - SS^C to -f 125®C 

Plastic DIP 

N74F157N • N74F158N 


Plastic SO 

N74F157D • N74F158D 


Ceramic DIP 


S54F157F 

Ceramic LLCC 


S54F157G 


Ya=E*(ha*S-floa*S) 

Yb=E*(lib*S+lob*S) 

Yc=E*(lic*S-floc*S) 

Yd=EMIid*S+lod*S) 

The ’F158 is similar but has inverting 
outputs: 

T,= |.(l,a*S+loa*S) 

Yb = EMIib*S+lob*l) 

Yo=EMI,c*S+loc*S) 

Yd=E*Old*S+lod*S) 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

All 

Inputs 

1.0/1.0 

20|:4A/0.6mA 

Ya-Yd, VYd 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load Is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



T157 


sd: 



■oad 



•lad 


m'od 

Yad 


d'ld 

'Obd 



'ibd 


IH'OC 

Ybd 


iH'ic 


T158 


sH 


jH^cc 

'Oa d 



'tad 






'obd 



•ibd 


d'Oc 

Vbd 



■■Ih 


d Yc 


LOGIC SYMBOL 



LOGIC SYMBOL (lEEE/lEC) 



’FI 57 



’F158 


1 

G1 


1 — 

G1 



EN 


15JC^ 

EN 



b _r 



T_r 


2 _ 

3 _ 

m 

_ 4 

2_ 

3_ 

B 

9 

5 _ 

6 _ 

B 

_ 7 

5 _ 

6 _ 



14_ 

13_ 


_ 12 

14_ 

13_ 


9 

10 


_ 9 

11_ 

10 , 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS FAST 64/74F157, 54/74F158 


LOGIC DIAGRAM, ’157 LOGIC DIAGRAM, ’158 



FUNCTION TABLE, ’157 


ENABLE 

SELECT 

INPUT 

DATA 

INPUTS 

OUTPUT 

E 

S 

•o 

*1 

Y 

H 

X 

X 

X 

L 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


FUNCTION TABLE, ’158 


ENABLE 

SELECT 

INPUT 

DATA 

INPUTS 

OUTPUT 

E 

S 

>0 


Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

V|N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

•in 

Input current 

-30 to -1-5 

- 30 to + 5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

— 0.5 to Vqq 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

"C 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS FAST 64/74F157,54/74F168 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level Input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

' A 

Com’l 

0 


70 

”0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54f74F157, 158 

UNIT 

Min 

Typ" 

Max 


HIGH-level output voltage 

Vcc= min, V,h = MIN, V,L= MAX, 

Mil 

2.5 

3.4 


V 

VOH 

Ioh='^AX 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= min, V,h = MIN, V|L= MAX, Iol= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc = MIN,I,= I,k 


-0.73 

- 1.2 

HDH 

•l 

Input current at maximum 
input voltage 

Vcc = max, V, = 7.0V 


5 



•iH 

HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 


•iL 

LOW-level input current 

Vcc = max, V, = 0.5V 


-0.4 

-0.6 


•os 

Short-circuit output current^ 

Vcc = MAX, Vo = 0.0V 

-60 

-80 

-150 

mA 


Supply current^ (total) 

Vcc = max 

’F157 


15.0 

23.0 

mA 

•cc 

’F158 


10.0 

15.0 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VqqsSV, Ta = 25‘‘C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs fesfs should be performed last. 

4. Iqc is measured with 4.5V applied to all inputs and all outputs open. 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS FAST 54/74F157,54/74F158 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 





54/74F 

- ^ - 

74F 






Ta=+25 

>C 


Ta,V 

cc = 

Ta, Vcc = 



PARAMETER 

TEST CONDITIONS 


/cc= +5.0V 


Mil 

Com’l 

UNIT 



Cl = 50pF 


Cl = 

50pF 

Cl = 

50pF 







Rl = 

500Q 

Rl = 

500Q 


■ 








IHfl 

HQHi 


tpLH 

Propagation delay 

Waveform2, ’F157 



1 


H9 


HMl 

Bl 

mn 

tpHL 

Data to output 


■Si 

■ 

BHI 

mm 


iiOiii 

■a 

^PLH 

Propagation delay 

Waveform 1, ’F157 


■1 

1 







tpHL 

Enable to output 



■ 







Propagation delay 

Waveform 2, ’F157 



1 




M 


ns 

l!S9 

Select to output 



■ 






BWi 

Propagation delay 

Waveform 3,’FI58 


Hi 

1 

QHI 

■1 


IHI 


ns 

IBfl 

Data to output 



■ 

HH 



IQH 


Mil 

Propagation delay 

Waveform 4, ’F158 




8.0 

Hi 


4.5 


ns 

■BSi 

Enable to output 


mm 


8.5 



3.5 


tpLH 

Propagation delay 

Waveform 3, ’F158 

4.0 

6.4 


8.5 

4.0 

10.5 



ns 

tpHL 

Select to output 

4.0 

6.9 


9.0 

4.0 

10.5 




NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 



Waveform 1 



• VOH 
VOL 



Waveform 2 


V_ f- 


‘PHL- 


N- / VoL 


Waveform 4 


Vm = 1.5V 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS FAST 54/74F157,54/74F158 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


vcc 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zout pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

fTLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A 


Preview 


• Synchronous counting 
and loading 

• Two Count Enable inputs 
for n-bit cascading 

• Positive edge-triggered 
clock 

• Asynchronous reset 
(’F160A, ’F161A) 

• Synchronous reset 
(’F162A, T163A) 

• High-speed synchronous 
expansion 

• Typical count rate of 
125MHz 


DESCRIPTION 

Synchronous presettable decade (’F160A, 
’F162A) and 4-bit (’F161 A, ’F163A)counters 
feature an internal carry look-ahead and 
can be used for high-speed counting. Syn¬ 
chronous operation is provided by having 
all flip-flops clocked simultaneously on 
the positive-going edge of the clock. The 
Clock input is buffered. 

The outputs of the counters may be preset 
to HIGH or LOW l^el. A LOW level at the 
Parallel Enable (PE) input disables the 
counting action and causes the data at the 
D 0 -D 3 inputs to be loaded into the counter 
on the positive-going edge of the clock 
(providing tha t the setup and hold require¬ 
ments for PE are met). Preset takes place 
regardless of the levels at Count Enable 
(CEP, CET) inputs. 

A LOW level at the Master Reset (^) in¬ 
put sets all four outputs of the flip-flops 
(Q 0 -Q 3 ) in ’F160A and ’F161A to LOW 
levels, regardless of the levels at CP, PE, 
CET and CEP inputs (thus providing an 
asynchronous clear function). 


’FI 6 OA, ’F162A BCD Decade Counter 
’F161A, ’F163A 4-Bit Binary Counter 


TYPE 

TYPICAL f MAX 

TYPICAL SUPPLY CURRENT 

(Total) 

74F160A 



74F161A 



74F162A 



74F163A 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0*C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -l-125«C 

Plastic DIP 

N74F160AN • N74F161AN 
N74F162AN • N74F163AN 


Plastic SO 

N74F160AD • N74F161AD 
N74F162AD • N74F163AD 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

CEP 

Count Enable 

Parallel Input 

1 . 0 / 1.0 

20)t4A/0.6mA 

CET 

Count Enable 

Trickle Input 

1 . 0 / 2.0 

20/iA/1.2mA 

CP 

Clock Pulse Input 
(Active Rising Edge) 

1 . 0 / 1.0 

20,iA/0.6mA 

MR 

Asynchronous 

Master Reset Input 
(Active LOW) 

1 . 0 / 1.0 

20/xA/0.6mA 

SR 

Synchronous Reset 

Input (Active LOW) 

1 . 0 / 2.0 

20fiAh .2mA 

D 0 -D 3 

Parallel Data Inputs 

1 . 0 / 1.0 

20M/0.6mA 

PE 

Parallel Enable Input 
(Active LOW) 

1 . 0 / 2.0 

20 MA/ 1 . 2 mA 

Q 0 -Q 3 

Flip-Flop Outputs 

50/33 

1 . 0 mA/ 20 mA 

TC 

Terminal Count Output 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL 
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COUNTERS 


FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74Fi63A 



For the ’F163A, the clear function is syn¬ 
chronous A LOW level at the Master 
Reset (MR) input sets all four outputs of 
the flip-flops (Q0-Q3) to LOW levels after 
the next positive-going transition on the 
Clock (CP) input (providing t hat the setup 
and hold requirements for MR are met). 
This action occurs regardless of the levels 
at PE, CET, and CEP inputs. This syn¬ 
chronous reset feature enables the 
designer to modify the maximum count 
with only one external NAND gate (see 
Figure A). 


The carry look-ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed for¬ 
ward to enable the TC output. The TC out¬ 
put thus enabled will produce a HIGH out¬ 
put pulse of a duration approximately 
equal to the HIGH level output of Qq. This 
pulse can be used to enable the next 
cascaded stage (see Figure B). 

For conventional operation of ’F160A, 
’F161A and ’F163A, the following transi¬ 
tions should be avoided: 


1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2. LOW-to-HIGH transactions on the 
Parallel Enable Input when CP is LOW, 
if the count enables and MR are HIGH 
at or before the transition. 

For ’F163A there is an additional transi¬ 
tion to be avoided: 

3. LOW-to-HlGH transiton on the ^ In¬ 
put ;^en clock is LOW, if the Enable 
and PE inputs are HIGH at or before the 
transition. 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F160A. 54/74F161A, 54/74F162A. 54/74F163A 


Preview 


LOGIC DIAGRAM, T160A, ’F162A 



LOGIC DIAGRAM, T161 A, ’F163A 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation deiays. 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A 


Preview 


MODE SELECT—FUNCTION TABLE, ’F160A, T161A 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

CEP 

CET 

PE 

Dn 

Qn 

TC 

Reset (Clear) 

L 

X 

X 

X 

X 

X 

L 

L 

Parallel Load 

H 

H 

t 

t 

X 

X 

X 

X 

I 

I 

I 

h 

L 

H 

L 

(a) 

Count 

H 

f 

h 

h 

h(c) 

X 

count 

(a) 

Hold (do nothing) 

H 

X 

|(b) 

X 

X 

|(b) 

h(c) 

h(C) 

X 

X 

Qn 

Qn 

(a) 

L 


MODE SELECT—FUNCTION TABLE, T162A, T163A 


OPERATING MODE 

INPUTS 

OUTPUTS 


CP 

CEP 

CET 

PE 

Dn 

Qn 

TC 

Reset (Clear) 

I 

t 

X 

X 

X 

X 

L 

L 

Parallel Load 

h(f) 

h(f) 

I 

t 

X 

X 

X X 

I 

I 

I 

L 

H 

L 

(d) 

Count 

h(f) 

t 

h 

h 

h(f) 

X 

count 

(d) 

Hold (do nothing) 

hC) 

h") 

X X 

l(e) 

X 

X 

|(e) 

h(0 

h<*) 

X 

X 

Qn 

Qn 

(d) 

L 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH ciock transition. 

! = LOW-to-HIGH clock transition. 

NOTES 

(a) The TO output is HIGH when GET is HIGH and the counter is at Terminal Count (HHHH for ’F161A and HLLH for 
’F160A). 

(b) The HIGH-to-LOW transition of CEP or GET on the ’F160A and ’F161A should only occur while CP is HIGH for con¬ 
ventional operation. 

(c) The LOW-to-HIGH transition of PE on the ’F160A and ’F161A should only occur while CP is HiGH for conventional 
operation. 

(d) The TC output is HIGH when GET is HiGH and the counter is at Terminal Count (HLLH for ’F162A and HHHH for 
’F163A). 

(e) The HIGH-to-LOW transition of CEP or GET on the ’F163A should only occur while CP is HIGH for conventional 
operation. 

(f) The LOW-to-HIGH transition of PE or MR on the ’F163A should only occur while CP is HIGH for conventional 
operation. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -f 7.0 

-0.5 to -(-7.0 

V 

V|N 

Input voltage 

-0.5 to + 7.0 

-0.5 to +7.0 

V 

l|N 

Input current 

- 30 to -f 5 

- 30 to -f 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -i- Vqq 

— 0.5 to + Vqq 

V 

buT 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

0 to 70 

"C 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F160A. 54/74F161A, 54/74F162A, 54/74F163A 


Preview 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 



Vcc 

Supply voltage 

Mil 

Com’l 

4.5 

5.0 

5.5 

5.25 

V 

4.75 

5.0 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 


1 


20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

U 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F160A, ’F161A, ’F162A, ’F163A 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc=MIN, V 

h=MIN, 

Mil 

2.5 

3.4 


V 

VOH 

V,l=MAX, Ioh=^V1AX 

Com’l 

2.7 

3.4 


V 


LOW-level output voltage 

Vcc=IVllN, V 

, =MAX, 

mil 



0.5 

V 

VOL 

V|h=MIN, Iol=MAX 

Com’l 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

V 

cc=^^JN, l,= 

•iK 


-0.73 

- 1.2 

V 


Input current at maximum 



CET, SR, PE 



0.1 

mA 

M 

input voltage 

VCC— IVIMA, V|— / .UV 

Other inputs 



0.1 

mA 


HIGH-level input current 



CET, PE 



20 

ixA 

MH 


Other inputs 



20 

mA 

1 

LOW-level input current 

Vcc=MAX, V,= 0.5V 

CET, ^ 



-1.2 

mA 

ML 

Other inputs 



-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 


-150 

mA 

1 

Supply current*^ (total) 

Vcc=I^AX 

•ccH All outputs HIGH 



50 

mA 

'cc 

Iqcl All outputs LOW 



-50 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc = 5V, Ta = 25''C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parametei^sts. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqqh is measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. IccL 'S measured with Clock input HIGH, again with Clock input LOW, 
all other inputs LOW and outputs open. 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 64/74F163A 


Preview 


AC CHARACTERISTICS (When measured In accordance with the procedures outlined In Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 





54/74F 

54F 

74F 

■■ 




Ta 

= + 25®C 

Ta, 

Vcc 

Ta, 

Vcc 



PARAMETER 

TEST CONDITIONS 

Vcc= +5.0V 
Ct.::50pF 

Mil 

Cl = 50pF 

ComM 

Cl = 50pF 

UNIT 




R 

l = 500R 

Rl = 

500Q 

Rl= 

500Q 





Min 

Typ 

Max 






^MAX 

Maximum clock frequency 

Waveform 1 

H9 








tpLH 

Propagation delay 

Waveform 1, 

nn 

5.5 

mam 



3.5 

8.5 

m 

tpHL 

CPtoQn 

PE=HIGH 

UqII 

7.5 




4.5 

11 

tpLH 

Propagation delay 

Waveform 1, 

4.0 

6.0 

8.5 



4.0 

9.5 


^PHL 

CP to Qn 

PE = LOW 

4.0 

6.0 

8.5 



4.0 

9.5 

tpLH 

Propagation delay 

Waveform 1 







H 

ns 

tpHL 

CP to TC 





HHI 


mak 

tpLH 

Propagation delay 

Waveform 2 

WM 

IQH 

WM 



2.5 

8.5 


tpHL 

CET to TC 


19 

BB 



2.5 

8.5 

'PHL 

Propagation delay 

MR to Qn (’F160A, ’F161A) 

Waveform 3 


jj^QI 

12 



5.5 

13 

ns 


NOTE 

Subtract p.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

B 

Ta*-I-25®C 

Vcc= +5.0V 

Cl = 50pF 
Rl=:500D 

Ta, Vcc 

Mil 

Cl*50pF 

Rl.s500D 


Min 

Typ 

Max 

Min 

Max 

Min 


ts(H) Setup time, HIGH or LOW 
ts(L) Dn to CP 

Waveform 5 

5.0 

5.0 





5.0 

5.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) Dn to CP 

Waveform 5 

2.0 

2.0 



■ 


2.0 

2.0 


ns 

ts(H) Setup time, HIGH or LOW 
ts(L) PE or SR to CP 

Waveform 5 or 6 

11 

5.0 





11.5 

6.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) PE or SR to CP 

Waveform 5 or 6 

2.0 

0 



■ 




mm 

ts(H) Setup time, HIGH or LOW 
ts(L) CET or CET to CP 


11 

5.0 



■ 


■91 


im 

th(H) Hold time, HIGH or LOW 
th(L) CEP or CET ro CP 



■ 


■ 




nmn 

tvy(H) Clock pulse width (load), 
tw(L) HIGH or LOW 

Waveform 1 

5.0 

5.0 





5.0 

5.0 


ns 

tw(H) Clock pulse width (count), 
tw(L) HIGH or LOW 

Waveform 1 

4.0 

6.0 



■ 




ns 

... V MR pulse width LOW 
iwtL) (.p-,0OA, ’F161A) 

Waveform 3 

5.0 





5.0 


ns 

Recovery time, MR to CP 
(T160A, ’F161A) 

Waveform 3 

6.0 





5.0 


ns 
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LOGIC PRODUCTS 


COUNTERS 


FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 


PROPAGATION DELAYS 
CET INPUT TO TC OUTPUT 


CP _/vm \vm / vm 


Waveform 1 


Waveform 2 


MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET 
TO CLOCK RECOVERY TIME (’F160A, ’F161A) 


CEP AND CET SETUP 
AND HOLD TIMES 


Waveform 3 


Waveform 4 


PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 


SYNCHRONOUS RESET SETUP, 
PULSE WIDTH AND HOLD TIMES (’162, ’163) 


‘h 



Waveform 5 


I tiuuaaiuu 


Waveform 6 


V^^=1.5V 

The shaded areas indicate when the input Is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A. 54/74F163A 


Preview 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


APPLICATION 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F164 


Preview 


8-Bit Serial-In Parallel-Out Shift Register 


• Gated Serial Data inputs 

• Typical shift frequency 
of 90MHz 

• Asynchronous Master 
Reset 

• Fully buffered Clock and 
Data inputs 

• Fully synchronous 
data transfers 


DESCRIPTION 

The ’F164 is an 8-bit edge-triggered shift 
register with serial data entry and an output 
from each of the eight stages. Data is entered 
serially through one of two inputs (Dsa or 
Dsb); either input can be used as an active 
HIGH enable for data entry though the 
other input. Both inputs must be connected 
together or an unused input must be tied 
HIGH. 

Data shifts one place to the right on each 
LOW-to-HIGH transition of the Clock (CP) 
input, and enters into Qq the logical AND of 
the two Data inputs (Dga'Dsb) that existed 
one setup time before the rising clock edge. 
A LOW level on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all outputs 
LOW. 


TYPE 

TYPICAL 

TYPICAL SUPPLY CURRENT 
(Total) 

74F164 

90MHz 

33mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0®Cto -f 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta=: -55*Cto -I-125»C 

Plastic DIP 

N74F164N 


Plastic SO 

N74F164D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

^sa> ^sb 

Data Inputs 

1.0/1.0 

20/iA/0.6mA 

CP 

Clock Pulse Input 
(Active Rising Edge) 

1.0/1.0 

20/4A/0.6mA 

MR 

Master Reset Input 
(Active Low) 

1.0/1.0 

20MA/0.6mA 

Qo-Q? 

Outputs 

50/33 

1.0mA/20mA 


NOTE: 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 




d] Vcc 

Dsbd 


mo? 

Qo Cl 


jU Qe 

QilZ 


HI ^5 

©2 \T 


d] Q4 

Q3 [I 


T] MR 

GND [T 


Hj CP 


LOGIC SYMBOL 



Vcc = Pin14 
GND=Pln 7 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F164 


Preview 


LOGIC DIAGRAM 



Qq ©2 Q 3 Q 4 ^5 ^6 

(3) (4) (5) (6) (10) (11) (12) (13) 


Vcc =Pin14 
GND=Pin7 


MODE SELECT-TRUTH TABLE 

H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH Clock transition. 

L = LOW voltage level. 

I = LOW voltage level one setup time prior to the LOW- 
to-HIGH Clock transition. 

q = Lower case letters indicate the state of the refer¬ 
enced input (or output).one setup time prior to the 
LOW-to-HIGH Clock transition. 

X = Don’t care. 

I = LOW-to-HIGH Clock transition. 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

Dsa 

Dsb 

Qo 

Qi - 

O 7 

Reset (Clear) 

L 

X 

X 

X 

L 

L - 

L 


H 

t 

I 

I 

L 

do - 

d 6 

Shift 

H 

t 

I 

h 

L 

do ~ 

d 6 


H 

t 

h 

I 

L 

do - 

de 


H 

f 

h 

h 

H 

do - 

do 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless Otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to - 1-5 

- 30 to - 1-5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

— 0.5 to - 1 - Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -f 125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level Input voltage 


2.0 



HHDHI 

V,L 

LOW-level input voltage 




0.8 


•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

. mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

> A 

Com’l 

0 


70 
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LOGIC PRODUCTS 


SHIFT REGISTER FAST 54/74Fi64 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F164 

UNIT 

Min 

Typ2 

Max 

X 

o 

> 

HIGH-level output voltage 

Vcc = MIN, V,L = MAX, loH = MAX, 

Mil 

2.5 

3.4 


V 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= min, V,h = min, V,l= max, Iol= MAX 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc = max, V,= 7.0V 


5 

100 

mA 

IlH 

HIGH-level input current 

Vcc = max, V, = 2.7V 


1 

20 

mA 

l|L 

LOW-level input current 

Vcc = max, V, = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc = max 

-60 

-80 



•cc 

Supply current^ (total) 

Vcc = max 


33 

50 

_ 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with the serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs open. 


APPLICATION 



The ’F164 can be cascaded to form synchronous shift registers of longer length. 
Here, two devices are combined to form a 16-bit shift register. 


Signetics 


5-113 










LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F164 


Preview 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta> Vcc 

Mil 

Cl = 50pF 
Rl = 5000 

Ta> Vcc 
C om’l 

Cl = 50pF 
Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Wx Maximum Shift Frequency 

Waveform 1 

80 

90 




80 


MHz 

tpLH Propagation Delay 
fpHL CP to Qn 

Waveform 1 

4.5 

5.0 

6.0 

7.5 

8.0 

10 



4.5 

5.0 

9.0 

11 

ns 

Propagation Delay 

MR to Qn 

Waveform 2 

5.5 

10.5 

13 



8.5 

14 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta,Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta> Vcc 
C om’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup Time, HIGH or LOW 

ts (L) A or B to CP 

Waveform 3 

7.0 

7.0 





7.0 

7.0 


ns 

th(H) Hold Time, HIGH or LOW 

th (L) A or B to CP 

1.0 

1.0 





1.0 

1.0 


ns 

^ in Width, HIGH or LOW 

tw (L) 

Waveform 1 

4.0 

7.0 





4.0 

7.0 


ns 

tw(L) Pulse Width LOW 

Waveform 2 

7.0 





7.0 


ns 

Recovery Time 

MR to CP 

Waveform 2 

7.0 





7.0 

_1 

ns 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F164 


Preview 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS AND 
CLOCK PULSE WIDTH 


LtpHL^I 




L, 




‘PLH-*] 


Waveform 1 


MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 


MR >| 

/ 

—‘wfL)—^|-'*rec-| 

CP _ 



k-tpHL— I 

On 

r 


Waveform 2 


DATA SETUP AND HOLD TIMES 





V„ = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


PULSE 

GENERATOR 


r^-H 


VOUT 






DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut Pulse 
generators. 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

•tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


COUNTERS 


FAST 54/74F168, 54/74F169 


Preview 


• Synchronous counting 
and loading 

• Up/down counting 

• Modulo 16 binary counter 

- ’F169 

• BCD decade counter 

- Ties 

• Two Count Enable inputs 
for n-bit cascading 

• Positive edge-triggered 
clock 

• Built-in lookahead carry 
capability 

• Presettable for 
programmable operation 

DESCRIPTION 

The ’F168 is a synchronous, presettable 
BCD decade up/down counter featuring an 
internal carry look-ahead for applications 
in high-speed counting designs. Synchro¬ 
nous operation is provided by having all 
flip-flops clocked simultaneously so that 
the outputs change coincident with each 
other when so instructed by the Count En¬ 
able inputs and internal gating. This mode 
of operation eliminates the output spikes 
which are normally associated with asyn¬ 
chronous (ripple clock) counters. A buf¬ 
fered Clock input triggers the flip-flops on 
the LOW-to-HIGH transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 


’F168 — 4-Bit Up/Down BCD Decade Synchronous Counter 
’FI69 — 4-Bit Up/Down Binary Synchronous Counter 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F168 


50mA 

74F169 


50mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T/v = 0®C to -i- 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= - 55*C to -f las^C 

Plastic DIP 

N74F168N • N74F169N 


Plastic SO 

N74F168D • N74F169D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

CEP 

Count Enable Parallel Input 
(Active LOW) 

1 . 0 / 1.0 

20^A/0.6mA 

Wf 

Count Enable Trickle Input 
(Active LOW) 

1 . 0 / 2.0 

20 /tA/ 1 . 2 mA 

CP 

Clock Pulse Input 
(Active Rising Edge) 

1 . 0 / 1.0 

20/iA/0.6mA 

Do'Da 

Parallel Data Inputs 

1 . 0 / 1.0 

20/iA/0.6mA 


Parallel Enable Input 
(Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

U/D 

Up-Down Count Control Input 

1 . 0 / 1.0 

20/iA/0.6mA 

Q 0 -Q 3 

Flip-Flop Outputs 

50/33 

1.0mA/20mA 

TC 

Terminal Count Output 
(Active LOW) 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20n^ in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


LOGIC SYMBOL 


LOGIC SYMBOL (lEEE/lEC) 



U/D [T 


iH^cc 

CP[T 


Hfc 

°o U 


ITJOfl 

D, |T 


iHQi 

D2CL 


iljQa 

Dsd 



cepCZ 


]I]cFf 

gnd[T 


Upe 
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LOGIC PRODUCTS 


FAST 54/74F168, 54/74F169 


COUNTERS 




Presetting is synchronous with the clock 
and takes place regardless of the levels of 
the Count Enable inputs. A LOW level on 
the Parallel Enable (PE) input disables the 
counter and causes the data at the Dp in¬ 
put to be loaded into the counter on the 
next LOW-to-HIGH transition of the clock. 

The direction of co^unting is controlled by 
the Up/Down (U/D) input; a HIGH will 
cause the count to increase, a LOW will 
cause the count to decrease. 


The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental In accomplishing thi s function 
are two Count Enable inputs (CET»CEP) 
and a Terminal Count (TC) output. Both 
Count Ena ble inputs must be LOW to 
count. Th^ET Input Is fed forward to en¬ 
able the TC output. The TC output thus 
enabled will produce a LOW output pulse 


with a duration approximately equal to the 
HIGH level portion of the Qq output. This 
LOW level TC pulse is used to enable suc¬ 
cessive cascaded stages. See Figure A for 
the fast synchronous multistage counting 
connections. 

The ’F169A is identical except that it Is a 
Modulo 16 counter. 
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LOGIC DIAGRAM,’F169 
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LOGIC PRODUCTS 


COUNTERS 


FAST 54/74F168, 54/74F169 


Preview 


FUNCTIONAL DESCRIPTION 

The ’F168 and ’F168 use edge-triggered 
J-K-type flip-flops and have no constraints 
on changing the control or data input sig¬ 
nals in either state of the Clock. The only 
requirement is that the various inputs at¬ 
tain the desired state at least a setup time 
before the rising edge of the Clock and re¬ 
main valid for the recommended hold time 
thereafter. The parallel load operation 
takes precedence over the other opera¬ 
tions, as indicated in the Mode Select 
Table. When PE is LOW, the data on the 
D 0 -D 3 inputs enter the flip-flops on the 
next rising edge of the Clo ck. In orde r for 
counting to occur, both CEP and CEt 
must be LOW and PE must be HIGH; the 
U/U input then determines the direction of 
counting. The Terminal Count (TU) output 
is n ormal ly HIGH and goes LOW, provided 
that CET is LOW, when a counter reaches 
zero in the Count Down mode or reaches 9 
(15 for the ’F169) in the Count Up mode. 
The TC output state is not a func tion of 
the Count Enable Parallel (CEP) input 
level. The TC output of the ’F168 decade 
counter can also be LOW in the illegal 
states 11, 13 and 15, which can occur 


when power is turned on or via parallel 
loading. If an illegal state occurs, the 
’F168 will return to the legitimate ^ 
quence within two counts. Since the TC 
signal is derived by decoding the flip-flop 
states, there exists the possibility of de¬ 
coding spikes on TC. For this reason the 
use of as a clock signal is not recom¬ 
mended (see logic equations below). 

1) Count Enable = CEP.^«PE 

2) Up: TC^o'Q 3 *(U/D).^_ 

3) Down: TC = Qo«Qi*Q 2 *Q 3 *(U/D).^ 


MODE SELECT TABLE 


PE 

CEP 

CET 

U/D 

Action on Rising 
Clock Edge 

L 

• X 

X 

X 

Load (Dn Qn) 

H 

L 

L 

H 

Count Up 
(Increment) 


1 

1 

1 

Count Down 

n 

L 

L 

L 

(Decrement) 

H 

H 

X 

X 

No Change (Hold) 

H 

X 

H 

X 

No Change (Hold) 


H= HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
X = Don’t Care 


STATE DIAGRAMS 


’FI 68 



-► COUNTDOWN 

-- COUNT UP 


’F169 



-► COUNT DOWN 

-►COUNT UP 


MODE SELECT-FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

U/D 

CEP 

CET 

PE 

Dn 

On 

TC 

Parallel Load 

t 

X 

X 

X 

1 

1 

L 

(a) 


I 

X 

X 

X 

1 

h 

H 

(a) 

Count Up 

t 

h 

1 

1 

h 

X 

Count Up 

(a) 

Count Down 

1 

1 

1 

1 

h 

X 

Count Down 

(a) 

Hold (do nothing) 

1 

1 

X 

X 

h 

X 

X 

h 

h 

h 

X 

X 

Qn 

Qn 

(a) 

H 


H = HIGH voltage level steady state 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level steady state 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don't care 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
t = LOW-to-HIGH clock transition 
NOTE __ _ 

a. The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) for '169A. 
The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for ’168A. 


Signetics 


5-119 








LOGIC PRODUCTS 


COUNTERS FAST 54/74F168, 54/74F169 


Preview 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -F 7.0 


V,N 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -F 7.0 


l|N 

Input current 

- 30 to -F 5 

- 30 to -F 5 


VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f Vqq 

— 0.5 to -F Vqq 

HDH 

Iqut 

Current applied to output in LOW output state 

40 

40 

|||[QQ|||||| 

Ta 

Operating free-air temperature range 

-55 to -f 125 

0 to 70 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-1 

mA 

Iql 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F168, ’FI69 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN,V,h = MIN, 
V,l=MAX, Ioh = MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc = MIN, 

V,h = MIN, Iol = MAX 

V,l=MAX 

Mil 


0.35 

0.5 

V 

Com’l 


0.35 

0.5 

V 

V|,^ Input clamp voltage 

Vcc = M1N.I, = I,k 


-0.73 

-1.2 

V 

1 Input current at maximum 

' Input voltage 

Vcc = MAX 

V, = 7.0V 

PE input 



100 

fiA 

Other inputs 



100 

(lA 

liH HIGH-level input current 

Vcc = MAX 

V, = 2.7V 

PB input 



20 

nA 

GET Input 



20 

liA 

Other inputs 



20 

nA 

liL LOW-level Input current 

Vcc = MAX 

V| = 0.5V 

GET input 



-1.2 

mA 

Other inputs 



-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 


-150 

mA 

Ice Supply current"^ (total) 

Vcc = MAX 

1 

50 

75 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T;y = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Iqq is measured after applying a momentary 4.5V, then ground to the clock input with all other inputs grounded and outputs open. 
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LOGIC PRODUCTS 


COUNTERS 


FAST 54/74F168,54/74F169 


Preview 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 
Rl=500D 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
Com’l 

Cl = 50pF 

Rl = 500D 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

100 

115 




90 


MHz 

tpLH Propagation delay 

tpHL CP to Qn (PE, HIGH or LOW) 

Waveform 1 

3.0 

4.0 

6.5 

9.0 

8.5 

11.5 



3.0 

4.0 

9.5 

13.0 

ns 

tpLH Propagation delay 
^PHL CP to TO 

Waveform 1 

5.5 

4.0 

12.0 

8.5 

15.5 

11.0 



5.5 

4.0 

17.0 

12.5 

ns 

tpLH Propagation delay 
tp|.^L CET to TC 

Waveform 2 

2.5 

2.5 

4.5 

6.0 

6.0 

8.0 



2.5 

2.5 

7.0 

9.0 

ns 

tpLH Propagation delay 
tpHL U/DtoTC(’F168) 

■Waveform 3 

3.5 

4.0 

8.5 

12.5 

11.0 

16 



3.5 

4.0 

12.5 

17.5 

ns 

tpLH Propagation delay 
tpHL U/DtoTC(’F169) 

Waveform 3 

3.5 

4.0 

8.5 

8.0 

11.0 

10.5 



3.5 

4.0 

12.5 

12.0 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25«C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tg(H) Setup time, HIGH or LOW 
ts(L) D, to CP 

Waveform 4 

4.0 

4.0 





4.0 

4.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) D, to CP 

Waveform 4 

3.0 

3.0 





3.0 

3.0 


ns 

t 3 (H) Setup time, HIGH or LOW 
t 3 (L) CEP or CET to CP 

Waveform 5 

5.0 

5.0 





5.0 

5.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) CEP or CET to CP 

Waveform 5 

0 

0 





0 

0 


ns 

ts(H) Setup time, HIGH or LOW 
tg(L) PE to CP 

Waveform 4 

8.0 

8.0 





11.0 

7.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) PE to CP 

Waveform 4 

0 

0 





0 

0 


ns 

ts(H) Setup time, HIGH or LOW 
t8(L) U/DtoCP(’F168) 

Waveform 6 

11.0 

16.5 





11.0 

16.5 


ns 

ts(H) Setup time, HIGH or LOW 

ts(L) U/D to CP (’F169) 

Waveform 6 

11.0 

7.0 





11.0 

7.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) U/U to CP 

Waveform 6 

0 

0 





0 

0 


ns 

tw(H) CP pulse width, 
tw(L) HIGH or LOW 

Waveform 1 

4.0 

6.0 





4.0 

6.0 


ns 
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LOGIC PRODUCTS 


COUNTERS FAST 54/74F168, 54/74F169 



WAVEFORM (Typical Load, Count, and Inhibit Sequences) 

Illustrated below is the following sequence for the ’F168. The operation of the ’F169 is similar. 

1. Load (preset) to BCD seven 3. Inhibit 

2. Count up to eight, nine (maximum), zero, one, and two 4. Count down to one, zero (minimum), nine, eight, and seven 










LOGIC PRODUCTS 


COUNTERS 


FAST 54/74F168, 54/74F169 


Preview 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 






j-— i-— 

h-’PHL 




Qn AND TC 






F 


Waveform 1 


PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 



Waveform 3 

COUNT ENABLE SETUP AND HOLD TIMES 


CEP 


CP 




l"l“ 


‘MH) 


I— 


f' \ T ' 


Qn 


COUNT 


X 


NO CHANGE 


PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 



Waveform 2 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 



UP/DOWN CONTROL SETUP AND 
HOLD TIMES 



COUNT 

UP 


X 


COUNT 

DOWN 



Waveform 5 Waveform 6 

Vm = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance 
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COUNTERS 


FAST 54/74F168, 54/74F169 


Preview 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

IMH 2 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


HEX D FLIP-FLOP 


FAST 54/74F174 


Preview 


Hex D Flip-Flop 


• Six edge-triggered 
D-type flip-flops 

• Three speed-power 
ranges available 

• Buffered common Clock 

• Buffered, asynchronous 
Master Reset 


DESCRIPTION 

The ’F174 has six edge-triggered D-type flip- 
flops with individual D inputs and Q outputs. 
The common buffered Clock (CP) and Master 
Reset (MR) inputs load and reset (clear) all 
flip-flops simultaneously. 


TYPE 

TYPICAL Imax 

TYPICAL SUPPLY CURRENT 
(Total) 

74F174 

100MHz 

30mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0«c to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to + 125®C 

Plastic DIP 

N74F174N 


Plastic SO 

N74F174D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


The register is fully edge triggered. The state 
of each D input, one setup time before the 
LOW-to-HIGH clock transition, is transferred 
to the corresponding flip-flop’s Q output. 

All outputs will be forced LOW independently 
of Clock or Data inputs by a LOW voltage 
level on the MR Input. The device Is useful 
for applications where the true output only 
Is required and the Clock and master Reset 
are common to all storage elements. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

D 0 -D 5 

Data inputs 

1 . 0 / 1.0 

20^A/0.6mA 

CP 

Clock Pulse Input 
(Active Rising Edge) 

1 . 0 / 1.0 

20/tA/0.6mA 


Master Reset Input 
(Active Low) 

1 . 0 / 1.0 

20/iA/0.6mA 

Qo'Qs 

Outputs 

50/33 

1.0mA/20mA 


NOTE: 

One (1.0) FAST unit load Is defined as: 20^ in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



■ 





















■ 



LOGIC SYMBOL 



3 

1 

4 

_L 

6 

J_ 

11 

J_ 

13 

_L 

14 

1 

9 — 

Do 

CP 

0i 

Dj 

D3 

D4 

Ds 

1—0 

MR 

Qq 

Oi 

Q2 

Q3 

Q4 

Qs 


1 

2 

T 

5 

“T 

7 

T" 

10 

“T 

12 

15 


Vcc = Pin 16 
GND=Pin 8 


LOGIC SYMBOL (lEEE/lEC) 




9 



rts> 



3 

ns 

2 

ID 

4 

5 


6 


_ 7_ 


11 


_10 


13 


_^ 


14 


_« 
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HEX D FLIP-FLOP 


FAST 54/74F174 


Preview 


LOGIC DIAGRAM 



FUNCTION TABLE 


OPERATING 

MODE 

INPUTS 

OUTPUTS 

MR 

CP 

Dn 

Qn 

Reset (clear) 

L 

X 

X 

L 

Load “1” 

H 

I 

h 

H 

Load “0” 

H 

t 

I 

L 


H =HIGH voltage level steady state 
h =HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L =LOW voltage level steady state. 

I =LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don’t care. 

t =LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -I- 7.0 

- 0.5 to + 7.0 

V 

VlN 

Input voltage 

-0.5 to +7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to + 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to + Vqq 

— 0.5 to + Vqc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

VCC 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


HEX D FLIP-FLOP FAST 54/74F174 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F174 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= MIN, V,L= MAX, Iqh = max, 

Mil 

2.5 

3.4 


V 

''OH 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= MIN, V,H = MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

li input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 


•iH 

HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

^A 

l|L 

LOW-level input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

~60 

-80 

-150 

mA 

ISIII 

Supply current^ (total) 

Vcc=MAX 



45 



NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T;^ = 25“C. 

3. Not more than one output should be shorted at a time. For testing Iqs- use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above 
normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 

4. Ice is measured after a momentary ground, then 4.5V Is applied to clock, with 4.5V applied to all Data and ^ Inputs and all outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25«C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500Q 

Ta.Vcc 

Mil 

Cl = 50pF 

Rl = soon 

7a> Vcc 
C om’l 

Cl = 50pF 

Rl — soon 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^max 

Maximum Clock Frequency 

Waveform 1 

80 

100 




80 


MHz 

fpLH 

Propagation Delay 

Wav/pfnrm 1 

3.5 

5.5 

8.0 



3.5 

9.0 


fpHL 

CP to On 

y V dv w 1 V./I III I 

4.5 

7.0 

10 



4.5 

11.0 

ns 

fpHL 

Propagation Delay 

MR to Qp 

Waveform 3 

5.0 

10 

14 



5.0 

15.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25®C 
Vcc= +S.0V 

Cl = 50pF 

Rl = soon 

Ta,Vcc 

Mil 

Cl = 50pF 

RL = 500n 

Ta> Vcc 
C om’l 

Cl = 50pF 
RL^soon 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup Time, HIGH or LOW 

ts (L) Dn to CP 

Waveform 2 

4.0 

4.0 





4.0 

4.0 


ns 

th (H) Hold Time, HIGH or LOW 

th(L) DntoCP 

Waveform 2 

0 

0 





0 

0 


ns 

^ Sn Width, HIGH or LOW 

tw (L) 

Waveform 1 

4.0 

6.0 





4.0 

6.0 


ns 

tw (L) MR Pulse Width LOW 

Waveform 3 

5.0 





5.0 


ns 

Recovery Time 

MR to CP 

Waveform 3 

5.0 





5.0 


ns 
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LOGIC PRODUCTS 


HEX D FLIP-FLOP 


FAST 54/74F174 


Preview 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS AND 
CLOCK PULSE WIDTH 


CP 


Qn 


h- 

\ ^ \_ 
^•pHL-^ (••pm— I 


Waveform 1 


DATA SETUP AND HOLD TIMES 






The shaded areas indicate when the input is permitted to change for predictable 
output performance 

Waveform 2 


MASTER RESET TO OUTPUT DELAY, MASTER RESET 
PULSE WIDTH, AND MASTER RESET RECOVERY TIME 


MR 5| 




CP - 



-*-»PHL—1 

Qn 

/ 


Vm = 1.5V 

Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

♦thl 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


QUAD D FLIP-FLOP 


Preview 


FAST 54/74F175 

Quad D Flip-Flop 


• Four edge-triggered 
D-type flip-flops 

• Three speed-power 
ranges available 

• Buffered common Clock 

• Buffered, asynchronous 
Master Reset 

• True and complement 
output 

DESCRIPTION 

The ’F175 is a quad, edge-triggered D-type 
flip-fjop with Individual D inputs and both Q 
and Q outputs. The common buffered Clock 
(CP) and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge triggered. The state 
of each D Input, one setup time before the 
LOW-to-HIGH clock transition, Is transferred 
to the corresponding flip-flop's Q output. 

All Q outputs will be forced LOW indepen¬ 
dently of Clock or Data Inputs by a LOW 
voltage level on the MR input. The device is 
useful for applications where both true and 
complement outputs are required, and the 
Clock and Master Reset are common to all 
storage elements. 


TYPE 

TYPICAL f MAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F175 

140MHz 

22.5mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta * O^C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto ■H25«C 

Plastic DIP 

N74F175N 


Plastic SO 

N74F175D 


Ceramic DIP 


S54F175F 

Ceramic LLCC 


S54F175G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

D 0 -D 3 

Data Inputs 

1 . 0 / 1.0 

20/iA/0.6mA 

CP 

Clock Pulse Input 
(Active Rising Edge) 

1 . 0 / 1.0 

20^A/0.6mA 

MR 

Master Reset Input 
(Active Low) 

1 . 0 / 1.0 

20^A/0.6mA 

Q0-Q3 

True Outputs 

50/33 

1.0mA/20mA 

Q0-Q3 

Complement Inputs 

50/33 

1.0mA/20mA 


NOTE: 

One (1.0) FAST unit load is defined as: 20/tA In the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


mR [T 


]I] Vcc 



1UQ3 



3383 



H] D3 



H] °2 

! Qi[T 


il! ^2 



HI Q2 

QND {T 


~ 9~1 CP 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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QUAD D FLIP-FLOP FAST 54/74F175 


Preview 


LOGIC DIAGRAM 

MR CP Do Dj D 3 



( ) = Pin numbers 


MODE SELECT—FUNCTION TABLE 


H = HIGH voltage level steady state, 
h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don’t care. 

I = LOW-to-HIGH clock transition. 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

Dn 

Qn 

Qn 

Reset (clear) 

L 

X 

X 

L 

H 

Load “1” 

H 

t 

h 

H 

L 

Load “0” 

H 

t 

I 

L 

H 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -h7.0 

-0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

•in 

Input current 

- 30 to -f- 5 

- 30 to + 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to + Vqq 

- 0.5 to + Vcc 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

0 to 70 

X 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

\/_ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

' A 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


QUAD D FLIP-FLOP 


FAST 54/74F175 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F/75 

UNIT 

Min 

CM 

a 

Max 

\/ 

HIGH-level output voltage 

Vcc= min, V,l= max, Ioh = MAX, 

Mil 

2.5 

3.4 


V 

VOH 

V,h=M1N 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= min, V,h = MIN, V,L= MAX, Iql 

= MAX 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

/^A 

•iH 

HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 

mA 

l|L 

LOW-level input current 

Vcc=MAX, V| = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

- 150 

mA 

•cc 

Supply current"^ (total) 

Vcc=MAX 


22.5 

34 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T;s^ = 25'’C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iq 5 tests should be performed last. 

4. With all outputs open and 4.5V applied to all Data and Master Reset inputs, Iqq is measured after a momentary ground, the 4.5V is applied to clock. 


AC CHARACTERISTICS (When measured in accordance with the procedures outiined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +250C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500Q 

Ta.Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Taj Vcc 
C om’l 

Cl = 50pF 

R(_ = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

fmax Maximum Clock Frequency 

Waveform 1 

100 

140 


100 


100 


MHz 

tpLH Propagation Delay 

tpHL CP to Qn or On 

Waveform 1 

4.0 

4.0 

5.0 

6.5 

6.5 

8.5 

3.5 

4.0 

8.5 

10.5 

4.0 

4.0 

7.5 

9.5 

ns 

Propagation Delay 

MRtoQn 

Waveform 3 

4.5 

9.0 

11.5 

4.5 

15 

4.5 

13 

ns 

Propagation Delay 
*PLH MR to Qn 

Waveform 3 

4.0 

6.5 

8.0 

4.0 

10 

4.0 

9.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta,Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta> Vcc 
C om’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup Time, HIGH or LOW 

ts (L) Dn to CP 

Waveform 2 

3.0 

3.0 



3.0 

3.0 


3.0 

3.0 


ns 

th (H) Hold Time, HIGH or LOW 

th (L) Dn to CP 

Waveform 2 

1.0 

1.0 



1.0 

1.0 


1.0 

1.0 


ns 

^ CP Width, HIGH or LOW 

tw (M 

Waveform 1 

4.0 

5.0 



4.0 

5.0 


4.0 

5.0 


ns 

tvv (L) Pulse Width LOW 

Waveform 3 

5.0 



5.0 


5.0 


ns 

Recovery Time 

MR to CP 

Waveform 3 

5.0 



5.0 


5.0 


ns 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


•PHL- 


*PLH 



5 



fPLH 


fPHL 



3 




Waveform 1 

DATA SET UP AND HOLD TIMES 


MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 
MASTER RESET RECOVERY TIME 


\ _ 

'W — 



Waveform 2 


Waveform 3 


Vv, = 1.5V 

The shaded areas Indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



NEGATIVE 

PULSE 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


I INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

'tlh 

*THL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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ARITHMETIC LOGIC UNIT 


Preliminary 


FAST 54/74F181 

4-Bit Arithmetic Logic Unit 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(T otal) 

74F181 

7.0 ns 

43 mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0*Cto -i-TO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - SS^C to + 125«C 

Plastic DIP 

N74F181N 


Plastic SO 

N74F181D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOAD VALUE 
High/Low 

M 

Mode Control Input 

1.0/1.0 

20/iA/0.6mA 

Aq-As, Bq-B 2 

Operand Inputs 

1.0/1.0 

20/iA/0.6mA 

^0“^3 

Function Select Inputs 

1.0/1.0 

20 MA/0.6mA 

Cn 

Carry Input 

1.0/1.0 

20 MA/0.6mA 

F0-F3, A=B, Cn+4 

Outputs 

50/33 

1.0mA/20mA 

G 

Carry Generate Output 

50/33 

1.0mA/20mA 

P 

Carry Propagate Output 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


• Provides 16 arithmetic 
operations: ADD, 
SUBTRACT, COMPARE, 
DOUBLE, pius 12 other 
arithmetic operations 

• Provides aii 16 iogic 
operations of two 
variables: Exciusive-OR, 
Compare, AND, NAND, 
NOR, OR, plus 10 other 
logic operations 

• Full lookahead carry for 
high-speed arithmetic 
operation on long words 

• 40% faster than ’SI81 
with only 30% ’SI 81 
power consumption 


DESCRIPTION 

The ’F181 is a 4-bit high-speed parallel 
Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select inputs (S 0 -S 3 ) 
and the Mode Control input (M), it can per¬ 
form all the 16 possible logic operations or 
16 different arithmetic operations on ac¬ 
tive HIGH or active LOW operands. The 
Function Table lists these operations. 


When the Mode Control input (M) Is HIGH, 
all internal carries are inhibited and the 
device performs logic operations on the 
individual bits as listed. When the Mode 
Control input is LOW, the carries are en¬ 
abled and the device performs arithmetic 
operations on the two 4-bit words. The de¬ 


vice incorporates full internal carry look¬ 
ahead and provides for either ripple carry 
between devices using the Cn + 4 output, or 
for carry lookahead between packages 
^sing the signals P (Carry Propagate) and 
G (Carry Generate). P and G are not af¬ 
fected by carry in. When speed require- 


PIN CONFIGURATION 



■ 







m 



m 



m 



m 



m 



S 



m 



m ^^^B 



m ^^^B 



m ^^^B 


LOGIC SYMBOL 



LOGIC SYMBOL (lEEE/lEC) 
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ARITHMETIC LOGIC UNIT 


FAST 54/74F181 


Preliminary 


merits are not stringent, it can be used in a 
simple rippie carry mode by connecting 
the Carry output (Cn + 4 ) signal to the Carry 
input (Cp) of the next unit. For high-speed 
operation the device is used in conjunc¬ 
tion with the ’182 carry lookahead circuit. 
One carry lookahead package is required 
for each group of four ’181 devices. Carry 
lookahead can be provided at various 
levels and offers high-speed capability 
over extremely long word lengths. 

The A=B output from the device goes 
HIGH when all four F outputs are HIGH 
and can be used to indicate logic equiva¬ 


lence over 4 bits when the unit is in the 
subtract mode. The A=B output is open 
collector and can be wired-AND with other 
A=B outputs to give a comparison for 
more than 4 bits. The A = B signal can also 
be used with the Cn + 4 signal to indicate 
A>BandA<B. 

The Function Table lists the arithmetic 
operations that are performed without a 
carry In. An incoming carry adds a one to 
each operation. Thus, select code LHHL 
generates A minus B minus 1 (2s comple¬ 
ment notation) without a carry in and gen¬ 
erates A minus B when a carry is applied. 


Because subtraction is actuaily performed 
by complementary addition (Is comple¬ 
ment), a carry out means borrow; thus, a 
carry is generated when there is no under¬ 
flow and no carry is generated when there 
is underflow. 

As indicated, this device can be used with 
either active LOW inputs producing active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside 
the logic symbol. 


LOGIC DIAGRAM 


Cn M Ao Bo Ai A2 B2 A3 B3 



Vcc = Pin 24 
GND=Pin 12 
( ) = Pin numbers 
Pin 14 is O.C. 
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MODE SELECT—FUNCTION TABLE 


MODE SELECT INPUTS 

ACTIVE HIGH INPUTS 
& OUTPUTS 

S 3 

S 2 

Si 

Sq 

LOGIC 
(M = H) 

ARITHMETIC** 

(M = L) (C„ = H) 

L 

L 

L 

L 

A 

A 

L 

L 

L 

H 

A+ B 

A + B 

L 

L 

H 

L 

AB 

A+B 

L 

L 

H 

H 

Logical 0 

minus 1 

L 

H 

L 

L 

AB 

A plus AB 

L 

H 

L 

H 

B 

(A+ B) plus AB 

L 

H 

H 

L 

A© B 

A minus B minus 1 

L 

H 

H 

H 

AB 

AB minus 1 

H 

L 

L 

L 

A+B 

A plus AB 

H 

L 

L 

H 

A® B 

A plus B 

H 

L 

H 

L 

B 

(A + B) plus AB 

H 

L ! 

H 

H 

AB 

AB minus 1 

H 

H 

L 

L 

Logical 1 

A plus A* 

H 

H 

L 

H 

A+B 

(A+ B) plus A 

H I 

H 

H 

L 

A+B 

(A+ B) plus A 

H 

H 

H 

H 

A 

A minus 1 


MODE SELECT INPUTS 

ACTIVE LOW INPUTS 
& OUTPUTS 

S3 

S2 

Si 

So 

LOGIC 
(M = H) 

ARITHMETIC** 

(M = L) (C„=L) 

L 

L 

L 

L 

A 

A minus 1 

L 

L 

L 

H 

AB 

AB minus 1 

L 

L 

H 

L 

A+B 

AB minus 1 

L 

L 

H 

H 

Logical 1 

minus 1 

L 

H 

L 

L 

A+B 

A plus (A+ B) 

L 

H 

L 

H 

B 

AB plus (A + B) 

L 

H 

H 

L 

A® B 

A minus B minus 1 

L 

H 

H 

H 

A+B 

A + B 

H 

L 

L 

L 

AB 

A plus (A + B) 

H 

L I 

L 

H 

A ® B 

A plus 6 

H 

L ; 

H 

L 

B 

AB plus (A + B) 

H 

L 

H 

H 

A+B 

A+B 

H 

H 

L 

L 

Logical 0 

A plus A* 

H 

H 

L 

H 

AB 

AB plus A 

H 

H 

H 

L 

AB 

AB plus A 

H 

H 

H 

H 

A 

A 


L = LOW voltage 
H = HIGH voltage level 

‘Each bit is shifted to the next more significant position. 
“Arithmetic operations expressed in 2s complement notation. 


SUM MODE TEST TABLE I FUNCTION INPUTS: So = 83 = 4.5V, = 82= M = ov 


PARAMETER 

INPUT UNDER TEST 

OTHER INPUT, SAME BIT 

OTHER DATA INPUTS 

OUTPUT UNDER TEST 

APPLY 4.5V 

APPLY GND 

APPLY 4.5V 

APPLY GND 

tpLH 

^PHL 

Ai 

Bi 

None 

Remaining 

A and B 

Cn 

Fj 

Vlh 

tpHL 

Bi 

Ai 

None 

Remaining 

A and B 

Cn 

Fi 

tpLH 

^PHL 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cp 

P 

^PLH 

tpHL 

Bi 

Ai 

None 

None 

Remaining 

A and B, Cp 

P 

Vlh 

^PHL 

Ai 

None 

Bi 

Remaining 

B 

Remaining 

A, Cp 

G 

tpLH 

^PHL 

Bi 

None 

Ai 

Remaining 

B 

Remaining 

A, Cp 

G 

tpLH 

^PHL 

Ai 

None 

Bi 

Remaining 

B 

Remaining 

A, Cp 

Cn + 4 

tpLH 

tpHL 

Bi 

None 

Ai 

Remaining 

B 

Remaining 

A, Cp 

Cn + 4 

tpLH 

*PHL 

Cn 

None 

None 

<i< 

All 

B 

Any F 
or Cp ^4 
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DIFF MODE TEST TABLE II FUNCTION INPUTS: = 82 = 4 . 5 V, So= 83 = M = ov 



INPUT UNDER TEST 

OTHER INPUT, SAME BIT 

OTHER DATA INPUTS 

OUTPUT UNDER TEST 


APPLY 4.5V 

APPLY GND 

APPLY 4.5V 

APPLY GND 

tpLH 

^PHL 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B. Cn 

Fj 

^PLH 

^PHL 

Bj 

Ai 

None 

Remaining 

A 

Remaining 

B. C, 

Fj 

I -J 
_j I 
Q. Q. 

Aj 

None 

Bi 

None 

Remaining 

A and B, Cp 

P 

tpLH 

tpHL 

Bj 

Ai 

None 

None 

Remaining 

A and B, Cn 

P 

tpLH 

tpHL 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cp 

G 

tpLH 

tpHL 

Bj 

None 

Ai 

None 

Remaining 

A and B, Cn 

G 

tpLH 

tpHL 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B, Cn 

OQ 

II 

< 

tpLH 

^PHL 

Bi 

Ai 

None 

Remaining 

A 

Remaining 

B.Cn 

> 

II 

OD 

^PLH 

fpHL 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cn 

Cp + 4 

tpLH 

^PHL 

Bi 

None 

Ai 

None 

I 

Remaining 

A and B, Cn 

Cn + 4 

tpLH 

tpHL 

C„ 

None 

None 

_ All _ 

A and B 

None 

Any F 

or Cn + 4 


LOGIC MODE TEST TABLE III 


PARAMETER 

INPUT 

OTHER INPUT, SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

FUNCTION INPUTS 

UNDER TEST 

APPLY 4.5V 

APPLY GND 

APPLY 4.5V 

APPLY GND 

UNDER TEST 

tpLH 

^PHL 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cn 

Fj 

Si = S2=M = 4.5V 
So=S3 = OV 

tpLH 

tpHL 

Bj 

Ai 

None 

None 

_Remaining 

A and B, Cn 

Fi 

Si = S2=M = 4.5V 
So=S3 = OV 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

o< 

0 

Supply voltage 

-0.5 to -^7.0 

-0.5 to -f-7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to -f7.0 

V 

l|N 

Input current 

- 30 to -H 1 

- 30 to +1 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to ■+• Vqq 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

0 to 70 

"C 
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RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


54/74F 

UNIT 


Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level Input voltage 


2.0 



V 

V,L 

LOW-level Input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


+ 125 

“C 

•a 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range uniess otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F181 

UNIT 

Min 

Typ= 

Max 

Vqh HIGH-level output voltage 

Vcc = MIN, V,l=MAX, 
V,h = MIN 




mm 




US 

BSi 


D 

Vql LOW-level output voltage 




0.5 

V 

V|K Input clamp voltage 

Vcc = MIN, l, = l,K 




V 


Vcc = MAX, V,= +7.0V 


5 

100 


liH HIGH-level Input current 

Vcc = MAX 

V, = 2.7V 

Mode input 


1 





1 





1 

20 

mA 

Carry input 


1 

20 

mA 

liL LOW-level input current 

Vcc=MAX 

V| = 0.5V 

Mode input 



0.6 

mA 

A or B inputs 





S inputs 




EEI 

Carry input 




BSSIIil 

loH HIGH-level output current 

V,h = MIN, V,l=MAX, Vqh = 4.5V, A=B only 




SHQII 

Iqs Short-circuit output current^ 

Vqc = MAX Any output except A = B 


-80 

-150 

mA 

•cc Supply current** (total) 

Vcc = MAX 

Note 4a 



65 

mA 

Note 4b 



65 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recontmended operating conditions for the applicable type. 

2. All typical values are Vcc = 5V, Ta*25*C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fbe use of high-speed test apparatus and/or sampie-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqq is measured with the following conditions; a. Sq through S 3 , M, and A inputs are at 4.5V, other inputs grounded, all outputs open; b. Sq through S 3 and M inputs are a 4.5V, 
other inputs grounded, all outputs open. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 , 


“Testing and Specifying FAST Logic”.) 





54F/74F 

54F 

74F 



PARAMETER 

TEST CONDITIONS 

Ta= +25°C, 
Vcc= + 5.0V 
Cl=50pF 

Ta, Vcc= 

Mil 

Cl=50pF 

Ta, Vcc= 
Com 
Cl=50pF 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

M = OV, Sum or Diff Mode 

3.0 

6.4 

8.5 

3.0 

12.5 

3.0 

9.5 

ns 

tpHL 

Cn to Cn + 4 

see Waveform 2 and Tables I and II 

3.0 

6.1 

8.0 

3.0 

11.5 

3.0 

9.0 

fpLH 

Propagation delay 

M = OV, Sum or Diff Mode 

3.0 

6.7 

8.5 

3.0 

12.0 

3.0 

9.5 

ns 

tpHL 

Cn to F outputs 

see Waveform 2 and Tables I and II 

3.0 

6.5 

8.5 

3.0 

12.0 

3.0 

9.5 

tpLH 

Propagation delay 

M = Si = S2 = 0V, So=S3=4.5V 

3.0 

5.7 

7.5 

3.0 

10.5 

3.0 

8.5 

ns 

^PHL 

A or B inputs to G output 

Sum Mode, see Waveform 2 and Table I 

3.0 

5.8 

7.5 

3.0 

10.5 

3.0 

8.5 

tpLH 

Propagation delay 

M = So=S3 = OV, Si = S2=4.5V 

3.0 

6.5 

8.5 

3.0 

12 

3.0 

9.5 


tpHL 

A or B inputs to G output 

Diff Mode, see Waveform 3 and Table II 

3.0 

7.3 

9.5 

3.0 

13.5 

3.0 

10.5 


fpLH 

Propagation delay 

M = Si = S 2 = OV, So= S 3 = 4.5V 

3.0 

5.0 

7.0 

3.0 

10 

3.0 

8.0 


^PHL 

A or B inputs to P output 

Sum Mode, see Waveform 2 and Table I 

3.0 

5.5 

7.5 

3.0 

10.5 

3.0 

8.5 


tpLH 

Propagation delay 

M = So=S3 = OV, Si = S2=4.5V 

4.0 

5.8 

7.5 

4.0 

10.5 

4.0 

8.5 


tpHL 

A or B inputs to P output 

Diff Mode, see Waveform 3 and Table II 

4.0 

6.5 

8.5 

4.0 

12 

4.0 

9.5 


tpLH 

Propagation delay 

M = Si = S 2 = OV, So= S 3 = 4.5V 

4.0 

7.0 

9.0 

4.0 

12.5 

4.0 

10 


tpHL 

Aj or Bj inputs to Fj outputs 

Sum Mode, see Waveform 2 and Table 1 

4.0 

7.2 

10 

4.0 

14 

4.0 

10 


fpLH 

Propagation delay 

M = So=S3=OV, Si = S2=4.5V 

4.5 

8.2 

11 

4.5 

15.5 

4.5 

12 

ns 

tpHL 

Aj or B| inputs to Fj outputs 

Diff Mode, see Waveform 3 and Table II 

4.5 

5.0 

11 

4.5 

15.5 

4.5 

12 

tpLH 

Propagation delay 

M = 4.5V, Logic Mode 

4.0 

6.0 

9 

4.0 

12.5 

4.5 

13 


^PHL 

Aj or Bj inputs to Fj outputs 

see Waveform 2 and Table III 

4.0 

6.0 

10 

4.0 

19 

4.5 

13 


tpLH 

Propagation delay 

M = 0V, So=S3=4.5V, Si = S2 = 0V 

7.0 

10 

13 

7.0 

18 

7.0 

14 

ns 

tpHL 

A or B inputs to Cn + 40 utput 

Sum Mode, see Waveform 1 and Table I 

7.0 

9.4 

12 

7.0 

17 

7.0 

13 

fpLH 

Propagation delay 

M = OV, So = S 3 = OV, Si = S 2 = 4.5V 

7.0 

10.8 

14 

7.0 

19.5 

7.0 

15 

ns 

tpHL 

Aor B inputs to Cn ^.4 output 

Diff Mode, see Waveform 4 and Table II 

7.0 

10 

13 

7.0 

18 

7.0 

14 

tpLH 

Propagation delay 

M = So= 83 = OV, Si = 82 = 4.5V 

11 

18.5 

27 

11 

35 

11 

29 

ns 

^PHL 

A or B inputs to A=B output 

Diff Mode, see Waveform 3 and Table II 

7.0 

9.8 

12.5 

7.0 

17.5 

7.0 

13.5 

^PLH 

Propagation delay 

Sam Mode, see Waveforms 1 and 2 

4.0 

8.0 

10.5 

7.0 

15.5 

4.0 

11.5 

ns 

tpHL 

Any A or B to Any F 

4.0 

7.8 

10 

4.0 

14 

4.0 

11 

^PLH 

Propagation delay 

Diff Mode, see Waveforms 1 and 2 

4.5 

9.4 

12 

4.5 

17 

4.5 

13 

ns 

^^PHL 

Any A or B to Any F 

4.5 

9.4 

12 

4.5 

17 

4.5 

13 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


ARITHMETIC LOGIC UNIT 


FAST 54/74F181 


Preliminary I 


AC WAVEFORMS 



TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



NEGATIVE 

PULSE 


INPUT PULSE DEFINITIONS 



1 

VM 

L 





f 

10 %/ 

-^tTHLUf) 


<TLH(1r)—^ [*— 


tTLH(tr) 


tTHLlU)—4 

AMP 

/90% 


90%-V 



VM 


vmV 




— »w— 


c 10 % 

— ov 


DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl=s Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

♦tlh 

»THL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


CARRY LOOKAHEAD GENERATOR 


Preview 


FAST 54/74F182 

Carry Lookahead Generator 


• Provides carry lookahead 
across a group of four 
ALU’s 

• Multi-level lookahead for 
high-speed arithmetic 
operation over long 
word lengths 

DESCRIPTION 

The ’F182 carry lookahead generator accepts 
up to ^ui^pajrs of active LOW Carry Propa- 
^atejPq^P-i, P 2 , P 3 ) and Carry Generate (Gq, 
Gi, G 2 , G 3 ) signals and an active HIGH Carry 
input (Cp) and provides anticipated active 
HIGH carries(Cn + x« Cp + y, Cp + z) across four 
groups of binary adders. The ’R82 also has 
active LOW Carry Propagate (P) and Carry 
Generate (G) outputs which may be used for 
further levels of lookahead. 

The logic equations provided at the outputs 
are: 


Cn-t-x= Go+ 

Cn-t-y= + PlGo= Pi PoCn 

Cn-^z= ^ 2 + P2G1 + P2P2G0 
+ P 2 P 1 Po^n 

G = G3 -f P3G2 + P3P2Q1 "F P 3 P 2 Pl ^0 
P=P3P2PlPo 


The ’F182 can also be used with binary ALU’s 
in an active LOW or active HIGH input oper¬ 
and mode. The connections to and from the 
ALU to the carry lookahead generator are 
identical in both cases. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F182 


21mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc * 5V ± 5%; Ta = 0®C to + 70»C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -URS^C 

Plastic DIP 

N74F182N 


Plastic SO 

N74F182D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

Cn 

Carry Input 

1.0/2.0 

2 O/ 4 A/I .2 mA 

Go>G 2 

Carry Generate Inputs 
(Active LOW) 

1.0/14.0 

20^A/8.4mA 

Gi 

Carry Generate Input 
(Active LOW) 

1.0/16.0 

20/xA/9.6mA 

G 3 

Carry Generate Input 
(Active LOW) 

1.0/8.0 

20/xA/4.8mA 

P 0 .P 1 

Carry Propagate Inputs 
(Active LOW) 

1.0/8.0 

20MA/4.8mA 

P 2 

Carry Propagate Input 
(Active LOW) 

1.0/6.0 

20/4A/3.6mA 

P 3 

■ 

Carry Propagate Input 
(Active LOW) 

1.0/4.0 

20fxN2AmA 

Gn + X ~ Gp ^ 2 

Carry Outputs 

50/33 

1.0mA/20mA 

G 

Carry Generate Output 
(Active LOW) 

50/33 

1 .Om A/20mA 

P 

Carry Propagate Output 
(Active LOW) 

50/33 

1.0mA/20mA 


NOTE; 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 




IjHIl 

GiU 


IQ 

Pl[I 



®oCE 



Po[iI 



GsLH 


m 

P 3 IZ! 


d^n + y 

pd 


i£]G 

GND[r 


HJCn-Hz 


LOGIC SYMBOL 


43 2 1 15 14 6 5 


.A. 

I Po Go P 1 Gi P 2 G 2 P 3 G 3 


13— Cn 
C| 


n-fx ^n-fy ''n-pz 

T 

12 


Vcc = Pin 16 
GND=Pin8 


LOGIC SYMBOL (lEEE/lEC) 
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CARRY LOOKAHEAD GENERATOR 


FAST 54/74F182 



H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


APPLICATION 
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LOGIC PRODUCTS 


CARRY LOOKAHEAD GENERATOR 


FAST 54/74F182 


Preview 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -I-7.0 

-0.5 to -f7.0 

V 

VlN 

Input voltage 

-0.5 to -f7.0 

-0.5 to -f7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to -h Vcc 

— 0.5 to -|- Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -f 125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F182 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,l= max, Ioh= max, 
V,h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

1 Input current at maximum 

' input voltage 

Vcc = MAX, V|=7.0V 


5 

100 

/.A 

liH HIGH-level input current 

Vcc = max, V,= 2.7V 


1 

20 

fiA 

l,L LOW-level input current 

Vcc = max, V, = 0.5V 

_ 

Cn 



-1.2 

mA 

Go» ^2 



-8.4 

mA 

Gi 



-9.6 

mA 

Os* Pf 



-4.8 

mA 

P2 



-3.6 

mA 

P3 



-2.4 

mA 

Iqs Short-circuit output current^ 

Vcc = MAX 

-60 

-80 

-150 

mA 

Ice Supply current"^ (total) 

Vcc = max 

•cch Outputs high 


18.4 

28 

mA 

•ccL Outputs LOW 


23.5 

36 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- *Jse of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 1 q 5 tests should be performed last. 

4. Iqc is measured with Gq, and^ inputs at 4.5V; all other inputs grounded and all outputs open. 
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CARRY LOOKAHEAD GENERATOR 


FAST 54/74F182 


Preview 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500fi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500U 

Ta, Vcc 
C om’l 

Cl = 50pF 

Rl = 500U 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation Delay 

tpHL Cn to Cp + x) Cp + y, Cp + z 

Waveform 2 

3.0 

3.0 

6.6 

6.8 

8.5 

9.0 

3.0 

3.0 

10.5 

11 

3.0 

3.0 

9.5 

10 

ns 

tpLH Propagation Delay 

fpHL Po> Pl or ^2 ^0 Cp + X, Cp + y, Cp + 2 

Waveform 1 

2.5 

2.0 

6.2 

3.7 

8.0 

5.0 

2.5 

2.0 

10.7 

6.5 

2.5 

2.0 

9.0 

6.0 

ns 

tpLH Propagation Delay 

fpHL Go> or G2to Cp + x> Cp + y, Cp + z 

Waveform 1 

2.5 

2.0 

6.5 

3.9 

8.5 

5.2 

2,5 

2,0 

10.5 

6.5 

2.5 

2.0 

9.5 

6.0 

ns 

tpLH Propagation Delay 

fpHL Pii ^2 or P3 to G 

Waveform 2 

3.0 

3.0 

7.9 

6.0 

10.5 

8.0 

3.0 

3.0 

12.5 

9.5 

3.0 

3.0 

11 

9.0 

ns 

tpLH Propagation Delay 

fpHL Gn fo G 

Waveform 2 

3.0 

3.0 

8.3 

5.7 

10.5 

7.5 

3.0 

3.0 

12.5 

9.5 

3.0 

3.0 

11.5 

8.5 

ns 

tpLH Propagation Delay 

fpHL Pn to P 

Waveform 2 

3.0 

2.5 

5.7 

4.1 

7.5 

5.5 

3.0 

2.5 

11 

7.5 

3.0 

2.5 

8.5 

6.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

WAVEFORM FOR NON-INVERTING OUTPUTS 


V|N ^Vm 

r**PHL*| 


Vqut 

Vqut 


= 1,5V 

Waveform 1 

Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS fot value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

fTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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COUNTERS FAST 54/74F190, 54/74F191 


TYPE 

TYPICAL f max 

TYPICAL SUPPLY CURRENT 
(Total) 

74F190 


38mA 

74F191 


38mA 


Preview 


’F190 Asynchronous Presettable BCD/Decade Up/Down Counter 

’F191 Asynchronous Presettable 4-Bit Binary Up/Down Counter 
nign speed — HOlvlHz 

typical Imax 

Synchronous, reversible 
counting 

BCD/decade — ’F190 


4-bit binary — ’F191 

• Asynchronous parailel 
load capability 

• Count enable control for 
synchronous expansion 

> Single up/down control 
input 

DESCRIPTION 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc * 5V ± 5%; Ta = O^C to + 70®C 

MILITARY RANGES 

Vcc » 5V ± 10 %; Ta = - 55®c to + 125*0 

Plastic DIP 

N74F190N • N74F191N 


Plastic SO 

N74F190D • N74F191D 


Ceramic DIP 



Ceramic LLCC 




The ’F190 is an asynchronously preset- 
table up/down BCD decade counter. It 
contains four master/slave flip-flops with 
internal gating and steering logic to pro¬ 
vide asynchronous preset and synchro¬ 
nous count-up and count-down operation. 
The ’F191 is similar, but is a 4-bit binary 
counter. 

Asynchronous parallel load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (D 0 -D 3 ) is loaded 
into the counter and appears on the out¬ 
puts when the Parallel Load (^) input is 
LOW. As indicated in the Mode Select 
Table, this operation overrides the count¬ 
ing function. 

Counting is inhibited by a HIGH level on 
the Count Enable (CE) input. When CE is 
LOW, internal state changes are initiated. 


so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 


Count enable input (active low) 

1 .0/3.0 

20/iA/1.8mA 

CP 

Clock pulse input 
(active rising edge) 

1 .0/1.0 

20/iA/0.6mA 

Do~^3 

Parallel data inputs 

1 .0/1.0 

20;iA/0.6mA 

PL 

Asynchronous parallel load input 
(active low) 

1 .0/1.0 

20MA/0.6mA 

U/D 

Up/down count control input 

1 .0/1.0 

20/iA/0.6mA 

O 

1 

O 

o 

Flip-flop outputs 

50/33 

1 .0mA/20iiiA 

RC 

Ripple clock output (active low) 

50/33 

1.0mA/20|iiA 

TC 

Terminal count output (active high) 

50/33 

I.OmA/20/iA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


Diet 


iH Vcc 

Ql U 


H] Do 



TTl CP 

CE (T 



U/D [T 





jT] PL 

Q3 (T 


~iF| D2 

GND [T 




LOGIC SYMBOL 




11 

jL 

15 

1 

J_ 

10 

9 

1 

5 — 

U/D 

PL 

Do 

Dl 

D2 

D3 

RC 

4-0 

CE 






14 — 

CP 


Qq 

Ql 

02 

TC 

Q3 




1 

3 

T" 

2 

nr 

6 

1 

7 


Vqq= Pin 16 
GND = Pin8 


LOGIC SYMBOL (lEEE/lEC) 
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COUNTERS 


- I 

FAST 54/74F190, 54/74F191 I 


Overflow/underflow indications are pro¬ 
vided by two types of outputs, the Termi- 
nal Count (TC) and Ripple Clock (RC). The 
TC output is normally LOW and goes 
HIGH when a circuit reaches zero in the 
count-down mode or reaches “9” in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, _either 
by counting or presetting, or until U/D is 
changed. Do not use the TC output as a 
clock signal because it is subject to de¬ 
coding spikes. 

The TC signal is used internally to enable 
the RUoutput. When TC is HIGH and CE is 
LOW, the RC follows the Clock ^se (CP) 
delayed by two gate delays. The RC output 
essentially duplicates the LOW clock 
pulse width, although delayed in time by 
two gate delays. This feature simplifies 
the design of multistage counters, as 
indicated in Figures A and B. In Figure A, 


each ^ output is used as the Clock Input 
for the next higher stage. When the clock 
source has a limited drive capability this 
configuration is particularly advanta¬ 
geous, since the clock source drives only 
the first stage. It is only necessary to 
inhibit the first stage to prevent counting 
In all stages, since a HIGH signal on ^ 
inhibits the RC output pulse as indicated 
in the Mode Select Table. The timing skew 
between state changes in the first and last 
stages is represented by the cumulative 
delay of the clock as it ripples through the 
preceding stages. This is a disadvantage 
of the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all 
stages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and 
all Clock inputs are driven in parallel. The 
LOW state duration of the clock in this 


configuration must be long enough to al¬ 
low the negative-going edge of the carry/ 
borrow signal to ripple through to the last 
stage before the clock goes HIGH. Since 
the RC output of any package goes HIGH 
shortly after its CP input goes HIGH, there 
is no such restriction on the HIGH state 
duration of the clock. 

In Figure C, the configuration shown 
avoids ripple delays and their associated 
restrictions. Combining the TC signals 
from all the preceding stages forms the 
CE input signal for a given stage. An en¬ 
able signal must be included in each carry 
gate in order to inhibit counting. The TC 
output of a given stage is not affected by 
its own CE, therefore, the simple inhibit 
scheme of Figure A and B does not apply. 


N-STAGE COUNTER USING 
RIPPLE CLOCK 



Figure A 


SYNCHRONOUS N-STAGE COUNTER 
USING RIPPLE CARRY/BORROW 



Figure B 


SYNCHRONOUS N-STAGE COUNTER 
WITH PARALLEL GATED 
CARRY/BORROW 



Figure C 
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COUNTERS FAST 54/74F190, 54/74F191 



LOGIC DIAGRAM ’F191 
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COUNTERS 


FAST 54/74F190, 54/74F191 


Preview 


MODE SELECT - FUNCTION TABLE, ’F190, ’F191 


OPERATING MODE 

INPUTS 

OUTPUTS 








PL 

U/D 

CE 

CP 

Dn 

Qn 


L 

X 

X 

X 

L 

L 

Parallel load 

L 

X 

X 

X 

H 

H 

Count up 

H 

L 

I 

t 

X 

count up 

Count down 

H 

H 

I 

I 

X 

count down 

Hold “do nothing’’ 

H 

X 

H 

X 

X 

no change 


TC AND RC FUNCTION TABLE, ’F190 


INPUTS 

TERMINAL COUNT STATE 

OUTPUTS 

U/D 

CE 

CP 

Qo 

Qi 

02 

Q 3 

TC 

RC 

H 

H 

X 

H 

X 

X 

H 

L 

H 

L 

H 

X 

H 

X 

X 

H 

H 

H 

L 

L 

U" 

H 

X 

X 

H 

1 

"LT 

L 

H 

X 

L 

L 

L 

L 

L 1 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

u 

L 

L 

L 

L 

1 ; 

IT 


TC AND RC FUNCTION TABLE, ’F191 


INPUTS 

TERMINAL COUNT STATE 

OUTPUTS 

U/D 

CE 

CP 

Qo 

Qi 

Q 2 

Q3 

TC 

RC 

H 

H 

X 

H 

H 

H 

H 

L 

H 

L 

H 

X 

H 

H 

H 

H 

H 

H 

L 

L 

"LT 

H 

H 

H 

H 

I 

"LT 

L 

H 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

i_r 

L 

L 

L 

L 

1 

“LT 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

I = LOW-to-HIGH clock transition. 

■LT = LOW pulse, 
i = HIGH-to-LOW clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -1-7.0 

- 0.5 to + 7.0 

V 

VlN 

Input voltage 

-0.5 to -f 7.0 

- 0.5 to -I- 7.0 

V 

l|N 

Input current 

- 30 to -f 5 

- 30 to -I- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + Vqq 

— 0.5 to -h Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -i-125 

Oto 70 

’’C 
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COUNTERS 


FAST 54/74F190, 54/74F191 


Preview 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

VCC 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




- 18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

»c 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F190, 191 

UNIT 

Min 

Typ2 

Max 

< 

o 

X 

HIGH-level output voltage 

Vcc-MIN, V,h = MIN, 

Mil 

2.5 

3.4 


V 

V|l=MIN, Ioh = I^AX 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc = MIN, V|h = MIN, V,l=MAX, Iol = IVIAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc = MIN, l, = l 

IK 


-0.73 

-1.2 

V 


Input current at maximum 

Vcc = MAX, V, = 7.0V 

CE input 



0.3 

mA 

•l 

input voltage 

Other inputs 



0.1 

mA 


HIGH-level input current 

Vcc = MAX, V, = 2.7V 

CE input 



60 

f.A 

•iH 

Other inputs 



20 

fiA 


LOW-level input current 

Vcc = MAX, V, = 0.5V 

CE input 



-1.8 

mA 

'iL 

Other inputs 



-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc = MAX 

-60 


-150 

mA 

•cc 

Supply current'^ (total) 

Vcc = MAX 


38 

55 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc = 5V, T^ = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure l^^ with all inputs grounded and all outputs open. 
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COUNTERS 


FAST 54/74F190, 54/74F191 


Preview 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing and 
Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25*0 

Vcc= +5.0V 

Cl = 50pF 

R|. = 500(2 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500fi 

Ta, Vcc 
C om’l 

Cl = 50pF 

Rl = 500(2 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Wx Maximum input count frequency 

Waveform 1 

100 





90 


MHz 

tpLH Propagation delay 

Vhl Qn 

Waveform 1 

3.0 

5.0 


7.5 

11.0 



3.0 

5.0 

8.5 

12.0 

ns 

tpLH Propagation delay 

tpHL CP to RC 

Waveform 2 

3.0 

3.0 


7.5 

7.0 



3.0 

3.0 

8.5 

8.0 

ns 

tpLH Propagation delay 

Vhl CP to TC 

Waveform 1 

6.0 

5.0 


13.0 

11.0 



6.0 

5.0 

14.0 

12.0 

ns 

tpLH Propagation delay 

tpHL U/D to RC 

Waveform 7 

7.0 

5.5 


18.0 

12.0 



7.0 

5.5 

20.0 

13.0 

ns 

tpLH Propagation delay 

tpHL U/D to TC 

Waveform 7 

4.0 

4.0 


10.0 

10.0 



4.0 

4.0 

11.0 

11.0 

ns 

tpLH Propagation delay 

fpHL ^^n to Qn 

Waveform 3 

3.0 

6.0 


7.0 

13.0 



3.0 

6.0 

8.0 

14.0 

ns 

tpLH Propagation delay 

tpHL PL to any output 

Waveform 4 

5.0 

5.5 


11.0 

12.0 



5.0 

5.5 

12.0 

13.0 

ns 

tpLH Propagation delay 

tpi^i_ CE to RC 

Waveform 2 

3.0 

3.0 


7.0 

7.0 



3.0 

3.0 

8.0 

8.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25*C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500(2 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500(2 

Ta. Vcc 
C om’l 

Cl = 50pF 
Rl= 500(2 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts(H) Setup time, HIGH or LOW 
t 3 (L) D, to PL 

Waveform 6 

6.0 

6.0 





6.0 

6.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) D, to PL 

Waveform 6 

4.0 

4.0 





4.0 

4.0 


ns 

Setup time LOW 

CE to CP 

Waveform 8 

10.0 





10.0 


ns 

. Hold time LOW 

CE to CP 

Waveform 8 

0 





0 


1 ns 

1 

ts(H) Setup time, HIGH or LOW 
ts(L) U/D to CP 

Waveform 7 

12 

12 





12 

12 


ns 

th{H) Hold time, HIGH or LOW 
th(L) U/D to CP 

Waveform 7 

0 

0 





0 

0 


ns 

tw(L) PL pulse width, LOW 

Waveform 4 

6.0 





6.0 


ns 

tw(L) CP pulse width, LOW 

Waveform 1 

5.0 





5.0 


ns 

tree Recovery time, PL to CP 

Waveform 5 

6.0 





6.0 


ns 
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LOGIC PRODUCTS 


COUNTERS 


FAST 54/74F192, 54/74F193 


Preview 


’F192 — Synchronous Presettable BCD Decade Up/Down Counter 
’F193 — Synchronous Presettable 4-Blt Binary Up/Down Counter 


• Synchronous reversible 
4-bit binary counting 

• Asynchronous parallel 
load 

• Asynchronous reset 
(clear) 

• Expandable without 
external logic 


DESCRIPTION 

The ’F192 and ’F193 are 4-bit synchronous 
up/down counters — the ’F192 counts in 
BCD mode and the ’F193 counts in the 
binary mode. Separate up/down clocks, 
CPy and CPq respectively, simplify opera¬ 
tion. The outputs change state synchro¬ 
nously with the LOW-to-HIGH transition of 
either Clock input. If the CPy clock is 
pulsed while CPy is held HIGH, the device 
will count up ... if CPq is pulsed while CPy 
is held HIGH, the device will count down. 
Only one Clock input can be held HIGH at 
any time, or erroneous operation will re¬ 
sult. The device can be cleared at any time 
by the asynchronous reset pin — it may 
also be loaded in parallel by activating the 
asynchronous parallel load pin. 

Inside the device are four master-slave JK 
flip-flops with the necessary steering logic 
to provide the asynchronous reset, load, 
and synchronous count up and count 
down functions. 


TYPE 

TYPICAL fMAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F192 

125MHz 

30mA 

74F193 

125MHz 

30mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5% ; Ta = 0®C to + 70^0 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55*0 to + 125®C 

Plastic DIP 

N74F192N • N74F193N 


Plastic SO 

N74F192D • N74F193D 


Ceramic DIP 



Ceramic LLCC 

_1 



NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadiess chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54F/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

CPy 

Count up clock input (active rising edge) 

1 . 0 / 2.0 

20;wA/1.2mA 

CPy 

Count down clock input (active rising edge) 

1 . 0 / 2.0 

20/xA/1.2mA 

MR 

Asynchronous master reset input (active high) 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

K 

Asynchronous parallel load input (active low) 

1 . 0 / 1.0 

20/>tA/0.6mA 

Do~D3 

Parallel data Inputs 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

Q 0 -Q 3 

Flip-flop outputs 

50/33 

1.0mA/20mA 

TCy 

Terminal count down (borrow) output 
(active low) 

50/33 

1.0mA/20mA 

TCy 

Terminal count up (carry) output 
(active low) 

50/33 

_1 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20tiA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


Di d 



Ql (X 



Qo X 



cpd X 



cpud 


TTI TCy 

Q2 X 



Q3 X 


TFj D2 

GND X 




LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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Each flop-flop contains JK feedback from 
slave to master, such that a LOW-to-HIGH 
transition on the CPq input will decrease the 
count by one, while a similar transition on 
the CPu Input will advance the count by one. 

One clock should be held HIGH while count¬ 
ing with the other, because the circuit will 
either count by twos or not at all, depending 
on the state of the first flip-flop which cannot 
toggle as long as either Clock input is LOW. 


Applications requiring reversible operation 
must make the reversing decision while the 
activating clock is HIGH to avoid erroneous 
counts. 

The Terminal Count Up (TCu) sind Terminal 
Count Down (TCq) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the ’F192 
and 15 for the ’FI93), the next HIGH-to- 
LOW transition of CPy will cause TCu to go 


LOW. TCu will stay LOW until CPu goes 
HIGH again, duplicating the count up 
clock, although delayed by two gate de¬ 
lays. Likewise, the TCp output will go LOW 
when the circuit is in th£ zero state and 
the CPd goes LOW. The TC outputs can be 
used as the Clock input signals to the 
next higher order circuit in a multistage 
counter, since they duplicate the clock 
waveforms. Multistage counters will not 


LOGIC DIAGRAM, T192 



STATE DIAGRAM, T192 



MODE SELECT — FUNCTION TABLE, ’F192 


OPERATING 

MODE 

INPUTS 

OUTPUTS 



Ea 

Eli 

13 

Ea 

E9 

Ei 

Qo Qi ©2 Q 3 


1^3 

Reset (clear) 

H 

H 

B 

H 

B 

B 

B 

B 

B 

iBUliill 


B 

Parallel load 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

L 

H 

L 

H 

X 

X 

L 

L 

H 

H 

L 

L 

X 

X 

L 

L 

X 

X 

L 

L 

H 

H 

- 

LLLL 

LLLL 

Qn=Dn 

Qn=Dn 

H 

H 

L 

H 

L 

H 

H 

H 

Count up 

L 

H 

t 

H 

X 

X 

X 

X 

Count up 

H(a) 

H 

Count down 

L 

H 

H 

t 

X 

X 

X 

X 

Count down 

H 

H(b) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

t = LOW-to-HIGH clock transition 
NOTES 

a. TCu == terminal count up (HLLH). 

b. TCd = CPq at terminal count down (LLLL). 
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Preview-, 


be fully synchronous, since there is a two- 
gate delay time difference added for each 
stage that is added. 

The counter may be preset by the asyn¬ 
chronous parallel load capability of the cir¬ 
cuit. Information present on the parallel 


Pata inputs (Do-'D 3 ) Is loaded into the 
counter and appears on the outputs re¬ 
gardless of the conditions of the Clock in¬ 
puts when the Parallel Load (PL) input is 
LOW. A HIGH level on the Master Reset 
(MR) Input will disable the parallel load 
gates, override both Clock Inputs, and set 


all Q outputs LOW. If one of the Clock in¬ 
puts is LOW during and after a reset or 
load operation, the next LOW-to-HIGH 
transition of that clock will be interpreted 
as a legitimate signal and will be counted. 


LOGIC DIAGRAM, T193 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F193 

54F193 

74F193 

UNIT 

Ta = +25®C 

Vcc = +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Wx Maximum count frequency 

Waveform 1 

100 

125 




90 


MHz 

tpLH Propagation delay 

tpHL 

Waveform 1 

4.0 

3.5 

7.0 

6.0 

9.0 

8.0 



4.0 

3.5 

10 

9.0 

ns 

tpLH Propagation delay 

tpHL CPu or CPd to Qn 

Waveform 1 

4.0 

5.5 

6.5 

9.5 

8.5 

12.5 



4.0 

5.5 

9.5 

13.5 

ns 

tpLH Propagation delay 

tpHL Dn to Qn 

Waveform 2 

3.0 

6.0 

4.5 

11 

7.0 

14.5 



3.0 

6.0 

8.0 

15.5 

ns 

tpLH Propagation delay 

fpHL PL to Qn 

Waveform 2 

5.0 

5.5 

8.5 

10 

11 

13 



5.0 

5.5 

12 

14 

ns 

Propagation delay 

MR to Qn 

Waveform 3 

6.5 

11 

14.5 



6.5 

15.5 

ns 

Propagation delay 
plh mR to TCu 

Waveform 3 

6.0 

10.5 

13.5 



6.0 

14.5 

ns 

Propagation delay 

MR to TCd 

Waveform 3 

6.0 

10.5 

13.5 



6.0 

14.5 

ns 

tpLH Propagation delay 

tpHL PL to fQu or TCq 

Waveform 2 

7.0 

7.0 

12 

11.5 

15.5 

14.5 



7.0 

7.0 

16.5 

15.5 

ns 

tpLH Propagation delay 

tpHL L)n to TCu or TCq 

Waveform 2 

7.0 

6.5 

11.5 

11 

14.5 

14 



7.0 

6.5 

15.5 

15 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

RL = 500fi 

Ta, Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts{H) Setup time, HIGH or LOW 
t3(L) Dn to PL 

Waveform 4 

6.0 

6.0 





6.0 

6.0 


ns 

th(H) Hold time, HIGH or LOW 
th(L) Dn to PL 

Waveform 4 

4.0 

4.0 





4.0 

4.0 


ns 

tw(L) PL pulse width LOW 

Waveform 2 

6.0 





6.0 


ns 

tw(L) CPu or CpQ pulse width LOW 

Waveform 1 

5.0 





5.0 


ns 

t /I \ QPu O'" QPd pulse width LOW 
' (change of direction) 

Waveform 1 

10 





10 


ns 

tw(H) MR pulse width HIGH 

Waveform 3 

6.0 





6.0 


ns 

. Recovery time 

PL to CPu or CPq 

Waveform 2 

6.0 





6.0 


ns 

. Recovery time 

MR to CPu or CPq 

Waveform 3 

4.0 





4.0 


ns 
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FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 



FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may impair the useful life of the device. 
_Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to -f7.0 

V 

V,N 

Input voltage 

~ 0.5 to -F 7.0 

-0.5 to -F7.0 

V 

•in 

Input current 

- 30 to -1-5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F 125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITONS^ 

54/74F192, ’F193 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V,L= MAX, loH= I^AX, 
V,h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= MIN, V,H= MIN, V|L= MAX, Iol= MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=^VllN, l,= l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 

|tA 

liH HIGH-level Input current 

Vcc=MAX, V,= 2.7V 


1 

20 

jxA 

I|L LOW-level input current 

Vcc=MAX, V, = 0.5V 

CPu,CPd 



-1.2 

mA 

Other inputs 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc= MAX 

-60 

-80 

-150 

mA 

•cc Supply current^ (total) 

Vcc= max 


30 

45 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the appiicabie type. 

2. Ali typical values are at Vcc= 5V, 1^ = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with parallel load and Master Reset inputs grounded, ali other inputs at 4.5V and all outputs open. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

AND PARALLEL LOAD TO CLOCK RECOVERY TIME 


"•_7 \ 



MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 



SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 



Vm= 15V 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 


Waveform 3 


Waveform 4 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance inciudes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance shouid be equai to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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SHIFT REGISTER FAST 54/74F194 

4'Bit Bidirectional Universal Shift Register 


• Shift left and shift right 
capability 

• Synchronous parallel and 
serial data transfers 

• Easily expanded for both 
serial and parallel 
operation 

• Asynchronous Master 
Reset 

• Hold (do nothing) mode 

DESCRIPTION 

The functional characteristics of the ’F194 
4-Bit Bidirectional Shift Register are indi¬ 
cated in the Logic Diagram and Function 
Table. The register is fully synchronous, 
with all operations taking place in less 
than 9ns (typical) for 54/74F, making the 
device especially useful for implementing 
very high speed CPUs, or for memory buf¬ 
fer registers. 

The ’F194 design has special logic fea¬ 
tures which increase the range of applica¬ 
tion. The synchronous operation of the 
device is determined by two Mode Select 
inputs, Sq and S-j. As shown in the Mode 
Select Table, data can be entered and 
shifted from left to right (shift right, Qq— 
Q^, etc.), or right to left (shift left, Q 3 —Q 2 , 
etc.), or parallel data can be entered, load¬ 
ing all 4 bits of the register simultane¬ 
ously. When both Sq and Si are LOW, ex¬ 
isting data is retained in a hold (do noth¬ 
ing) mode. The f irstand last stages provide 
D-type Serial Data inputs (Dsr, DsJ to al¬ 
low multistage shift right or shift left data 
transfers without interferirig with parallel 
load operation. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F194 

150MHz 

33mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to -f- 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto-H25«C 

Plastic DIP 

N74F194N 


Plastic SO 

N74F194D 


Ceramic DIP 


S54F194F 

Ceramic LLCC 


S54F194G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOADVALUE 
High/Low 

D 0 -D 3 

Parallel Data Inputs 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

Sq, Si 

Mode Control Inputs 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

Dsr 

Serial Data Input (Shift Right) 

1 . 0 / 1.0 

20^A/0.6mA 

Dsl 

Serial Data Input (Shift Left) 

1 . 0 / 1.0 

20/AA0.6mA 

Cp 

Clock Pulse Input (Active Rising Edge) 

1 . 0 / 1.0 

20^A/0.6mA 

MR 

Asynchronous Master Reset (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

Q 0 -Q 3 

Parallel Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20^A in the HIGH state and 0.6mA in the LOW state. 


Mode Select and Data inputs on the ’F194 
are edge-triggered, responding only to the 
LOW-to-HIGH transition of the Clock (CP). 
Therefore, the only timing restriction is 
that the Mode Control and selected Data 
inputs must be stable one setup time prior 
to the positive transition of the clock 
pulse. Signals on the Select, Parallel Data 
(D 0 -D 3 ) and Serial Data (Dsr, DsJ inputs 
can change when the clock is in either 
state, provided only the recommended 


setup and hold times, with respect to the 
clock rising edge, are observed. 

The four Parallel Data inputs (D 0 -D 3 ) are 
D-type inputs. Data appearing on D 0 -D 3 in¬ 
puts when Sq and S^ are HIGH is trans¬ 
ferred to the Q 0 -Q 3 outputs respectively, 
following the next LOW-to-HIGH transi¬ 
tion of the clock. When LOW, the asyn¬ 
chronous Master Reset (MR) overrides all 
other input conditions and forces the Q 
outputs LOW. 


PIN CONFIGURATION 


MR [T 


jZ Vcc 

Dsr m 


IJQO 

DoCl 


2±\ Q^ 

Di \T 


]3] 02 

02 IZ 


32 ] Q3 

D 3 U 


TT] CP 

osL El 


To] Si 

gnd[T 


J]So 


LOGIC SYMBOL 


2 3 4 5 6 7 


9 — 

Dsr 

So 

Do 

Dl 

D 2 

D 3 Dsl 

10 — 

Si 





11 — 

CP 

MR 

Qo 

Qi 

02 

D 3 


? 

1 

"T" 

15 

“T" 

14 

“T 

13 

1 

12 


Vcc = Pin 16 
GND=Pin8 


LOGIC SYMBOL (lEEE/lEC) 
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FAST 54/74F194 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 


Si 

So 

Dsr 

Dsl 

Dn 

Qo 

Qi 

02 

Qa 

Reset (clear) 

X 

L 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Hold (do nothing) 

X 

H 

1 

1 

X 

X 

X 

do 

di 

d2 

d3 

Shift Left 

I 

r 

H 

H 

h 

h 

1 

1 

X 

X 

1 

h 

X 

X 

Qi 

di 

d2 

d2 

d3 

d3 

L 

H 

Shift Right 

I 

t 

H 

H 

1 

1 

h 

h 

1 

h 

X 

X 

X 

X 

L 

H 

o o 

dl 

dl 

d2 

d2 

Parallel Load 

I 

H 

h 

h 

X 

X 

dn 

do 

d, 

d2 

d3 


H =HIGH voltage level 

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L =LOW voltage level. 

I sLOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

cln(qp) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to- 
HIGH clock transition. 

X =Don't care. 

1 =LOW-to-HIGH clock transition. 


TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 



5-160 


Signetics 












LOGIC PRODUCTS 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 


< 

o 

o 

Supply voltage 

- 0.5 to -f- 7.0 

- 0.5 to -I- 7.0 

V 

V,N 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to - 1 - 5 

- 30 to -I- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f 

— 0.5 to ■+• Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -H125 

Oto 70 

°C 


RECOMMENDED OPERATING CONDITIONS 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F194 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 



54/74F194 

UNIT 




Min 

Typ2 

Max 


HIGH-level output voltage^ 

Vcc=MIN. V|l=MAX 

Ioh=MAX 

Mil 

2.5 

3.4 


V 

’^OH 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcq=MIN,V|h=MIN,\ 

^,l=MAX, Iol= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc- max, V,= -F7.0V 


5 

100 

fiA 

•iH 

HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

IxA 

•iL 

LOW-level input current 

Vcc = max, V,= 0.5V 


-0.4 

-0.6 

mA 

'os 

Short-circuit output current^ 

Vcc = MAX, Vo = O.OV 

-60 

-90 

-150 

mA 

'cc 

Supply current® (total) 

Vcc = MAX 


33 

46 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type, 

2. AM typical values are at Vqq = 5V, = 25°C. 

3. Output HIGH state will change to LOW state if an external voltage of less than O.OV is applied. 

4. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

5. With all outputs open, Dj inputs grounded and 4.5V applied to Sg, S-|, MR and the serial inputs, Iqq is tested with a momentary ground, then 4.5V applied to CP. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 





54/74F 

54F 

74F 





T 

A= -f25®C 

Ta, 

Ta, 





V 

cc= +5.0V 

Vcc = 

= Mil 

II 

o 

o 

> 

Com’l 



PARAMETER 

TEST CONDITIONS 


Cl = 50pF 


Cl = 50pF 

Cl = 

50pF 

UNIT 





RL = 500fi 


Rl = 

soon 

Rl = 

Boon 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock 
frequency 

Waveform 1 

105 

150 


90 


90 


MHz 

tpLH 

Propagation delay 

Waveform 1 

3.5 

5.2 

7.0 

3.0 

9.8 

3.5 

8.0 

ns 

tpHL 

Clock to output 

3.5 

5.5 

7.0 

3.0 

8.5 

3.5 

8.0 

tpHL 

Propagation delay 
MR to output 

Waveform 2 

4.5 

8.6 

12 

4.5 

14.5 

4.5 

14 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


SHIFT REGISTER 

FAST 54/74F194 

AC SETUP REQUIREMENTS 



PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 
Vcc=+5.0V 

Cl = 50pF 

R|^ = 500f2 

Ta. 

Vcc = MII 

Cl = 50pF 

Rl = 500S2 

Ta. 

V0c = Com’l 

Cl = 50pF 

RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

.j,. Clock pulse width 
twtM) 

Waveform 1 

5.0 



5.5 


5.5 


ns 

.... MR pulse width, 

LOW 

Waveform 2 

5.0 



5.0 


5.0 


ns 

Setup time, D 0 -D 3 to 
« clock, Dsr, Dsl to 

clock 

Waveform 3 

4.0 

4.0 



4.0 

4.0 


4.0 

4.0 


ns 

Hold time, HIGH or 
; LOW, D 0 -D 3 to clock, 
DSR, DSL to clock 

Waveform 3 

0 

0 



1.0 

1.0 


1.0 

1.0 


ns 

ts(H) Setup time, HIGH or 
ts(L) LOW, Sn to clock 

Waveform 4 

8.0 

8.0 



9.5 

8.0 


9.0 

8.0 


ns 

th(H) Hold time, HIGH or 
th(L) LOW, Sn to clock 

Waveform 4 

0 

0 



0 

0 


0 

0 


ns 

Recovery time, MR 
to clock 

Waveform 2 

7.0 



9.0 


8.0 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


I-.-1/*MAX--I 

‘w 

lU -*PLHf-- 


DATA SET-UP AND HOLD TIMES 


V“ 7 



th(H) 


Vm 


Vm 


'ML) 




VOH 
• VoL 


Waveform 1 


Waveform 3 


Vm = 1.5V 

The shaded areas indicate when the input is permitted to change predictable output performance. 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 


SETUP AND HOLD TIMES 
FOR So AND Si INPUTS 



WMM 


1 

gSm-M i 


ts(H) 

-tMH) 

'sILlh-► 

_ 1 

p 

- 'ML) 

_ J 




Waveform 2 


Waveform 4 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F194 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl_ = Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rx = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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SHIFT REGISTER 


fiiHeiFin 

• High Impedance NPN 
base Inputs for reduced 
loading (20/J^ in LOW 
and HIGH states) 

• Shift right and parallel 
load capability 

• J-K (D) inputs to first 
stage 

• Complement output from 
last stage 

• Asynchronous Master 
Reset 

DESCRIPTION 

The functional characteristics of the ’F195 
4-Blt Parallel Access Shift Register are in¬ 
dicated In the Logic Diagram and Function 
Table. The device is useful in a wide vari¬ 
ety of shifting, counting and storage appli¬ 
cations. It performs serial, parallel, serial- 
to-parallel, or parallel-to-serial data trans¬ 
fers at very high speeds. 

The ’F195 operates on two primary modes: 
shift right (Qq-Qi) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data 
enters the first flip-flop (Qq) via the J and K 
inputs when the PE input is HIGH, and is 
shifted 1 bit in the direction Qg-^Qi — Qa^ 
Q 3 following each l^W-to-HIGH clock 
transition. The J and K inputs provide the 
flexibility of the JK type input for speciai 
applications and, by tying the two pins 
together, the simple D type input for gen¬ 
eral applications. The device appears as 


FAST54/74F195 


4-Bit Parallel Access Shift Register 


TYPE 

TYPICAL fMAX 

TYPICAL SUPPLY CURRENT 

74F195 

150 MHz 



ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55«Cto -»-125‘’C 

Plastic DIP 

N74F195N 


Plastic SO 

N74F195D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/.033 

20iJiAI20iiA 

D 0 -D 3 

Parallel Data Inputs 

1.0/.033 

20 /iA/20/iA 

Pi" 

Parallel Enable Input 

1.0/.033 

20ixAt20ixA 

MR 

Asynchronous Master Reset 

1.0/.033 

20ixAI20tiA 

J, K 

J-K or D Type Serial Inputs 

1.0/.033 

20ixAI20iiA 

Qo-Qs.Qa 1 

Outputs 

50/33 

1.0 mA /20 mA 


NOTE 

One (1.0) FAST Unit Load is defined as: 20 nA in the HIGH state and 0.6 mA in the LOW state. 



four common clocked D flip-flops when 
the PE input Is LOW. After the LOW-to- 
HIGH clock transition, data on the parallel 
inputs (D 0 -D 3 ) is transferred to the respec¬ 
tive Q 0 -Q 3 outputs. Shift left operation 
(Q 3 -Q 2 ) can be achieved by tying the Qn 
outputs to the Dn_i Inputs and holding the 
PE input low. 

All parallel and serial data transfers are 
synchronous, occuring after each LOW-to- 


HIGH clock transition. The ’F195 utilizes 
edge-triggering, therefore, there Is no 
restriction on the activity of the J, i<. Dp, 
and ^ inputs for logic operation, other 
than the setup and release time require¬ 
ments. 

A LOW on the asynchronous Master Reset 
(^) input sets all Q outputs LOW, inde¬ 
pendent of any other input condition. 


PIN CONFIGURATION 


MR [T 

— 

m Vcc 

J u 


iHQo 

K [T 


m Qi 

DoEH 


in Q2 

Di \T 



°2 [L 


n]Q3 

D3QI 


l^CP 

GND [X 


1 


LOGIC SYMBOL 


9 4 5 6 7 



Vcc =Pin16 
GND = Pin8 


LOGIC SYMBOL (lEEE/lEC) 



Signetics 


5-165 














LOGIC PRODUCTS 


SHIFT REGISTER 


FAST54/74F195 


Preliminary 


LOGIC DIAGRAM 



MODE SELECT—FUNCTION TABLE 


OPERATING MODES 

INPUTS 

OUTPUTS 

MR 

CP 

PE 

J 

K 

Dn 

Qo 

Qi 

02 

Qa 

Q3 

Asynchronous Reset 

L 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

Shift, Set First Stage 

H 

t 

h 

h 

h 

X 

H 

Qo 

Qi 

Q2 

Q 2 

Shift, Reset First Stage 

H 

t 

h 

I 

i 

X 

L 

Qo 

Qi 

Q2 

Q 2 

Shift, Toggle First Stage 

H 

t 

h 

h 

I 

X 

Po 

Qo 

Qi 

Q2 

Q2 

Shift, Retain First Stage 

H 

t 

h 

I 

h 

X 

Qo 

Qo 

Qi 

Q2 

q2 

Parallel Load 

H 

t 

I 

X 

X 

dn 

do 

di 

d2 

da 

da 


H = HIGH voltage level. 

L = LOW voltage level. 

X = Don’t care. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition, 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

dn (qn)= Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition, 
t = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -k7.0 

-0.5 to -^7.0 

V 

V,N 

Input voltage 

- 0.5 to -f 7.0 

-0.5 to -(-7.0 

V 

•in 

Input current 

- 30 to -I- 5 

- 30 to -h 5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

— 0.5 to + Vqq 

— 0.5 to -+- Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

- 55 to -H 125 

0 to 70 

°C 
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LOGIC PRODUCTS 


SHIFT REGISTER FAST 54/74F195 


Preliminary 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CC 

Com’l 

4.75 

5.0 

5.25 

V 

V(H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

•a 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F195 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc = MIN, V,l = MAX, 
V,h = MIN 

Ioh = MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= MIN, V|H= MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

V,K Input clamp voltage 

Vcc = M1N, I, = 1,k 


-0.73 

-1.2 

V 

. Input clamp current at maximum input 

' voltage 

Vcc=MAX, V|= -F7.0V 



1.0 

mA 

liH HIGH-level input current 

Vcc=MAX, V,= 2.7V 



20 

/iA 

liL LOW-level input current 

Vcc=MAX, V,= 0.5V 



-20 

fiA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-90 

-150 

mA 

•cc Power supply current"* 

Vcc=MAX 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/^= 25‘’C. 

3. Not more than one output should be shorted at a time. For testing IQ 3 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In arry sequence of parameter tests, Iqq tests should be performed last. _ 

4. With all outputs open, PE grounded, and 4.5V applied to the J, K, and Data inputs, Iqc's measured by applying a momentary ground, followed by 4.5V to MR, and then a momen¬ 
tary ground, followed by 4.5V to clock. 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST54/74F195 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 





54/74F 

54F 

74F 





T 

+25®C 

Ta, 

Ta, 





V 

cc=+5.0V 

Vcc = 

= Mil 

Vcc = 

Com’l 



PARAMETER 

TEST CONDITIONS 


Cl = 50pF 


Cl = 50pF 

Cl = 

PF 

UNIT 





Rl = 50012 


R|_ ~ 50012 

Rl = 

50012 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock 
frequency I 

Waveform 1 

105 

150 


90 


90 


MHz 

^PLH 

Propagation delay 

Waveform 1 

3.5 

5.2 

7.0 

3.0 

8.5 

3.5 

8.0 

ns 

^PHL 

Clock to output 

3.5 

5.5 

7.0 

3.0 

8.5 

3.5 

8.0 

^PHL 

Propagation delay 
MR to output 

Waveform 2 

4.5 

8.6 

12 

4.5 

14.5 

4.5 

14 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC SETUP REQUIREMENTS 





54/74F 

54F 

74F 



PARAMETER 

TEST CONDITIONS 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 

Ta. 

Vcc = Mil 

Cl = 50pF 

Rl = 50012 

Ta. 

Vcc = Com’l 
Cl=PF 

Rl = 50012 

UNIT 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tw 

Clock pulse width 
HIGH 

Waveform 1 

5.0 



5.5 


5.5 


ns 

tw 

Master Reset pulse 
width LOW 

Waveform 2 

5.0 



5.0 


5.0 


ns 

ts 

Setup time, J, K and 
Data to Clock 

Waveform 3 

4.0 



4.0 


4.0 


ns 


Hold time, J, K and 
Data to Clock 

Waveform 3 

0 



1.0 


1.0 


ns 


Setup time, PE 
to CP 

Waveform 4 

8.0 



8.0 


8.0 


ns 

Th 

Hold time, PE to CP 

Waveform 4 

0 



0 


0 


ns 

^rec 

Recovery time, 
to CP 

Waveform 2 

7.0 



9.0 


8.0 


ns 
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SHIFT REGISTER FAST 54/74F195 


Preliminary 


AC WAVEFORMS 



TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Ci_= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj= Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

'thl 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFERS 


• Octal bus interface 

• 3-State buffer outputs 
sink 64mA 

• 15mA source current 

DESCRIPTION 

The ’F240 and ’F241 are octal buffers that 
are ideal for driving bus lines or buffer 
memory address registers. The outputs 
are all capable of sinking 64mA and sourc¬ 
ing up to 15mA, producing very good 
capacitive drive characteristics. The 
device features two Output Enables, 
OE, each controlling four of the 3-state 
outputs. 


FUNCTION TABLE, T240 


INPUTS 

OUTPUTS 

OEa 

u 

ml 

cr 

lb 

Ya 

Yb 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

L 

L 

H 

X 

H 

X 

(Z) 

(Z) 


FUNCTION TABLE, ’F241 


INPUTS 

OUTPUTS 

OEa 

la 

OEb 

lb 

Ya 

Yb 

L 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

X 

L 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z)= HIGH impedance (off) state 


PIN CONFIGURATION 



FAST 54/74F240,54/74F241 


’F240 Octal Inverter Buffer (3-State) 
’F241 Octal Buffer (3-State) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F240 

4.3ns 

37mA 

74F241 

5.0ns 

53mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to -i- 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - 55®C to + 125'»C 

Plastic DIP 

N74F240N • N74F241N 


Plastic SO 

N74F240D • N74F241D 


Ceramic DIP 


S54F240F • S54F241F 

Ceramic LLCC 


S54F240G • S54F241G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadiess chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

^a> 

3-State Output Enable Input 
(Active LOW) 

1.0/1.67 

20/tA/1.0mA 

OEb 

3-State Output Enable Input 
(Active HIGH) 

1.0/1.67 

20/AA/1.0mA 

Ia0“la3> Ib0“lb3 

Data Inputs (’F240) 

1.0/1.67 

20 /iA 1 . 0 mA 

Ia0~la3> Ib0“lb3 

Data Inputs (’F241) 

1.0/2.67 

20MA/1.6mA 

Ya, Yb (’F240) 

Y 3 , Yb (’F241) 

Data Outputs (Commercial) 

150/106.7 

3mA/64mA 

Y3,Yb(’F240) 

Ya, YbrF241) 

Data Outputs (Military) 

150/80 

1 

3mA/48mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


’F240 ’F241 


1 

H 

Uc^ 

H 


19 tv. 

19 

2 


IV 

18 2 

1V 

4 




16 4 


6 




^ 14 6 


8 




12 8 


17 


B 

2V 

3 17_ 

2V 

15 


B 


^ 5 15__ 


13 


B 


7 13_ 


11 



B 


\ 9 11_ 


■" "" 1 





_1 
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LOGIC PRODUCTS 


BUFFERS 


FAST 54/74F240, 54/74F241 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54 F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

-0.5 to -j-7.0 

-0.5 to +5.5 

V 

l|N 

Input current 

-30 to -1-5 

-30 to +5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

-0.5 to +5.5 

-0.5 to +5.5 

V 

•out 

Current applied to output in LOW output state 

96 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

o 

o 

> 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4,75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 

Mil 



-12 

mA 

Com’l 



-15 

mA 

•OL 

LOW-level output current 

Mil 



48 

mA 

Com’l 



64 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

X 

' A 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


BUFFERS 


FAST 54/74F240.54/74F241 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F240, 241 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,h = MIN, 
V,l=0.5V 

Iqh — “ 12mA 

Mil 

2.0 



V 

|qh= - 15mA 

Com’l 

2.0 



V 

Vcc=MIN, V,h=MIN, 
V,l=MAX 

loH= -3mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, 
V|l=MAX 

loL=48mA 

Mil 


0.35 

0.5 

V 

|QL=64mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

I Input current at maximum 

' input voltage 

Vcc=MAX, V,= -f 7.0V 


5 

100 

/.A 

liH HIGH-level input current 

Vcc= MAX, V|= 2.7V 


1 

20 


lii_ LOW-level input current 

Vcc=MAX, V, = 0.6V 



-0.6 

-1.0 

mooli 

’F241 OEa,OEb 


-0.6 

-1.0 

BQI 

iiiJidiifWIlBBWi 


-0.6 

-1.6 

mA 

I Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V|h=MIN, Vout = 2.4V 


2 

50 

/lA 

, Off-state output current, 

ozL LOW-level voltage applied 

Vcc = MAX, V|H = MIN, VouT= 0.5V 


-2 

-50 

nA 

Iqs Short-circuit output current® 

Vcc=MAX, Vo = 0.0V 

-100 

-150 

-225 


• 

Ice Supply current^ (total) 

_I 

Vcc = MAX 

T240 

•CCH 


19 



•CCL 


50 

75 


•ccz 


42 

63 

mA 

’F241 

•CCH 


40 

60 


•cCL 


60 



•ccz 


60 




NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc= 5V, 1^ = 25*C. 

3. Not more than one output should be shorted at a time. For testing IqS) use of high-speed test apparatus and/or sample-and-hold techniques are preferable In order to mini¬ 
mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqc Is measured with outputs open. 
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LOGIC PRODUCTS 


BUFFERS 


FAST 54/74F240,54/74F241 


AC CHARACTERISTICS {When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 


Ta= -f25®C 

Vcc= +5.0V 
Cl=50pF 

RL = 500fi 

Ta. 

Vcc = MII 

Cl = 50pF 

Rl = 500D 

Ta, 

Vcc = Com’l 
Cl = 50pF 

Rl = 500D 


■ZB 


Min 

Max 

Min 

Max 

tpLH Propagation delay 
tpHL Data to Output (’F240) 

Waveform 1 

IQI 

1 

1 

3.0 

1.5 

9.0 

5.5 

m 

7.5 

5.0 

ns 


Waveform 2 
Waveform 3 

^nm 

5.0 

6.5 

m 

B 


Bl 

B 


Output Disable Time (’F240) 

tPLZ 

Waveform 2 
Waveform 3 

3.0 

3.0 

5.5 

5.0 

7.0 

7.0 

m 

8.0 

8.5 

3.0 

3.0 

m 


tpLH Propagation Delay 
tpHL Data to Output (’F241) 

Waveform 2 

2.5 

2.5 

4.0 

4.0 

5.2 

5.2 

2.5 

2.5 

6.5 

7.0 

2.5 

2.5 

6.2 

6.5 

ns 

tp 2 H Output Enable Time 
tpzL (’F241) 

Waveform 2 
Waveform 3 

2.0 

2.0 

4.0 

5.0 

5.7 

7.0 

2.0 

2.0 

7.0 

8.5 

2.0 

2.0 

6.7 

8.0 

ns 

tpHz Output Disable Time 
tpLZ rF241) 

Waveform 2 
Waveform 3 

2.0 

2.0 

4.0 

4.0 

6.0 

6.0 

2.0 

2.0 

7.0 

7.5 

2.0 

2.0 

7.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 



Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


WAVEFORM FOR NON-INVERTING OUTPUTS 



Waveform 2 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 




Vm = 1.5V 
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LOGIC PRODUCTS 


BUFFERS 


FAST 54/74F240, 54/74F241 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

*PLZ 

closed 

VZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


TRANSCEIVERS FAST 54/74F242, 54/74F243 

’F242 Quad Transceiver, Inverting (3-State) 
’F243 Quad Transceiver (3-State) 


FUNCTION TABLE, ’F242 


INPUTS 

INPUT/OUTPUT 1 

Ol 

ml 

> 

OEb 

An 


L 

L 

INPUT 

DO 

II 

>1 

H 

L 

(Z) 

(Z) 

L 

H 

(a) 

(a) 

H 

H 

ffl 

II 

< 

INPUT 


FUNCTION TABLE, ’F243 


INPUTS 

INPUT/OUTPUT 1 

OEa 

OEb 

An 


L 

L 

INPUT 

OD 

II 

> 

H 

L 

(Z) 

(Z) 

L 

H 

(a) 

(a) 

H 

H 

> 

II 

CD 

INPUT 


H = HIGH voltage level 
L = LOW voltage level 
(Z) = HIGH impedance (off) state 
(a) = This condition is not allowed due to excessive cur¬ 
rents. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F242 

4.3ns 

31.2mA 

74F243 

4.0ns 

66mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto +125®C 

Plastic DIP 

N74F242N • N74F243N 


Plastic SO 

N74F242D • N74F243D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

, < 
LU 

lo 

Enable Input (Active LOW) 

1.0/1.67 

20^A/1 m A 

m 

LD 

O 

Enable Input (Active HIGH) 

1.0/1.67 

20/iA/1 mA 

An> 

Inputs (’F242) 

3.5/1.67 

lOfiAhmA 

An. B, 

Inputs (’F243) 

3.5/2.67 

70^A/1.6mA 

An. Bn 

Outputs (Commercial) 

150/106.7 

3mA/64mA 

An. Bp 

Outputs (Military) 

150/80 

3mA/48mA 


NOTE 

One (1.0) FAST unit load is defined as; 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (lEEE/lEC) 



Signetics 


5-175 











LOGIC PRODUCTS 


TRANSCEIVERS 


FAST 54/74F242, 54/74F243 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to -I-7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

-0.5 to -I-7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to + 5 

- 30 to + 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to + 5.5 

V 

■out 

Current applied to output in LOW output state 

128 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

X 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

< 

o 

o 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 





mA 

•oh 

HIGH-level output current 

Mil 



-12 

mA 

Com’l 



-15 

mA 

•OL 

LOW-level output current 

Mil 



48 

mA 

Com’l 



64 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

“C 

* A 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


TRANSCEIVERS 


FAST 54/74F242, 64/74F243 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

74F242, 74F243 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,h= MIN, V,l = 0.5V, Ioh= MAX 

Mil 

2.0 



V 

Com’l 

2.0 



V 

Vcc= MIN, V,H= MIN, V,L= MAX, Ioh= - 3mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h= min, V,l= max 

loL= 48mA 

Mil 


0.35 

0.5 

V 

loL = 64mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

Off-state output current, 
HIGH-level voltage applied 

Vcc=MAX, V,h=MIN 

Vo = 2.7V 


1 

70 

mA 

Vo = 5.6V 



100 

fiA 

Off-state output current, 
ozL LOW-level voltage applied 

Vcc=MAX, V,h = MIN, Vo=0.4V 


-1.0 

-1.6 

mA 

. Input current at maximum 

' input voltage 

Vcc=MA) 


V,= 5.5V 

A, B inputs 


0.1 

1.0 

mA 


V, = 7.0V 

OEa, OEb Inputs 


5 

100 


liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

70 

nA 

liL LOW-level input current 

Vcc= MAX 

V,= 0.4V 

A inputs 

OEa, OEb=V|l=MAX 


-1.2 

-1.6 

mA 

B inputs 

OEa, OEb=V,h = MIN 


-1.2 

-1.6 

mA 

V, = 0.5V 

OEa, OEb Inputs 


-0.6 

-1.0 

mA 

los Short-circuit output current^ 

Vcc=MAX,Vo = 0.0V 

-100 

-150 

-225 

mA 

Ice Supply current"^ (total) 

Vcc=MAX 

IDS9I 

Outputs HIGH 

’F242 


22.1 

35 

mA 

•CCL 

Outputs LOW 


39.4 

55 

mA 

•ccz 

Outputs OFF 


32.0 

45 

mA 

BSil 







KMII 






PBHIl 



71 




NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq* 5V, * 25*0. 

3. Not more than one output should be shorted at a time. For testing Iqsi the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In order to 
minimize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqq Is measured with outputs open and transceivers enabled In one direction only, or with all transceivers disabled. 
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LOGIC PRODUCTS 


TRANSCEIVERS 


FAST 54/74F242, 54/74F243 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta=+25°C 

Vcc= +5.0V 

Cl = 50pF 

R L = 50012 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 
C om’l 

Cl = 50pF 
Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 
tpHL Data to output {’F242) 

Waveform 1 

3.0 

2.0 

4.5 

3.0 

6.5 

4.5 

3.0 

1.5 

9.0 

5,0 

3.0 

2.0 

7.5 

4.5 


JpzH Output enable time (’F242) 

iPZL 

Waveform 3 

3.5 

3.5 

6.0 

6.5 

7.5 

9.0 

3.0 

3.0 

10.0 

12.0 

3.5 

3.5 

9.0 

10.5 

ns 

Output disable time (’F242) 

^PLZ 

Waveform 3 

4.0 

3.5 

7.0 

6.0 

9.0 

9.5 

4.0 

3.0 

11.0 

13.5 

4.0 

3.5 

9.5 

11.0 

ns 

tpLH Propagation delay 
tpHL Data to output (’F243) 

Waveform 2 

2.5 

2.5 

4.0 

4.0 

5.2 

5.2 

2.0 

2.0 

6.5 

8.5 

2.0 

2.0 

6.2 

6.5 

ns 

JpzH Output enable time (’F243) 
IPZL 

Waveform 4 

2.0 

2.0 

4.5 

5.0 

5.7 

7.5 

2.0 

2.0 

8.0 

10.5 

2.0 

2.0 

6.7 

8.5 

ns 

|pHZ Output disable time (’F243) 
IPLZ 

Waveform 4 

2.0 

2.0 

4.0 

4.5 

6.0 

6.0 

2.0 

2.0 

7.5 

8.5 

2.0 

2.0 

7.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

-Vm 




*phl1- 


-1 *PLH 


Bni An 




VOH 

VOL 


Waveform 1 


WAVEFORM FOR NON-INVERTING OUTPUTS 



VoH 

VOL 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 





^Vm 

l-» tpZH *• 


1 pVoH-0.3V 

tPZL 


**“ tpLZ 

Of' ®n y 


An OR Bn 


^ Vm 

7^ 



OV 





Waveform 3 

Vm=1.5V 


Waveform 4 



- VOL + 0.3V 
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LOGIC PRODUCTS 


TRANSCEIVERS 

FAST 54/74F242, 54/74F243 

TEST CIRCUITS AND WAVEFORMS 

,i - 

I 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

‘PLZ 

closed 

tpZL 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFER 


FAST 54/74F244 

Octal Buffer (3-State) 


• Octal bus interface 

• 3-state buffer outputs 
sink 64mA 

• 15mA source current 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F244 

4.0ns 

53mA 


DESCRIPTION 

The ’F244 is an octal buffer that is ideal for 
driving bus lines or buffer memory ad¬ 
dress registers. The outputs are all capa¬ 
ble of sinking 64mA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The device features 
two Output Enabies, OE, each controlling 
four of the 3-state outputs. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10%; Ta= -SS^Cto -H25«C 

Plastic DIP 

N74F244N 


Plastic SO 

N74F244D 


Ceramic DIP 


S54F244F 

Ceramic LLGC 


S54F244G 


NOTE 

SO package is surface-mounted micro-miniature DIP avaiiable 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care NOTE 

(Z) = HIGH impedance (off) state One (1.0) FAST unit load is defined as: 20iiA in the HIGH state and 0.6mA in the LOW state. 


FUNCTION TABLE 


INPUTS 


OEa 

la 

luf 

lo 

lb 

Ya 

Yb 

L 

L 

L 

L 

L 

L 

L 

H 

L 

H 

H 

H 

H 

X 

H 

X 

(Z) 

(Z) 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

^a 

3-State Output Enable Input 
(Active LOW) 

1.0/1.67 

20MA/1.0mA 

^b 

3-State Output Enable Input 
(Active LOW) 

1.0/1.67 

20MA/1.0mA 

•a0“la3> Ib0“lb3 

Data Inputs 

1.0/2.67 

20^ A/1.6mA 

YaO“Ya3> Ybo“Yb3 

Data Outputs (Commercial) 

150/106.7 

3mA/64mA 

Yao-Ya3, Ybo-Yb3 

Data Outputs (Military) 

150/80 

3mA/48mA 


PIN CONFIGURATION 



LOGIC SYMBOL 


1 - 

17- 


OEb 



iz; 

s_ 

Ya . 

TZ 

s_ 



1 

Ya 

IS_ 

Yb 

S— 

Yb 

IS— 

Yb 

Is_ 

Yb 

b— 



LOGIC SYMBOL (lEEBlEC) 



SR 


2 


18 


IV 


3 




V2 


4 


16 




5 


15 




6 ^ 


14 




7 






8 



9 





IjB 
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LOGIC PRODUCTS 


BUFFER 


FAST 54/74F244 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 



Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -»■ 7.0 

V 

V,N 

Input voltage 

-0.5 to + 7.0 

- 0.5 to -f- 7.0 

V 

l|N 

Input current 

- 30 to +5 

- 30 to -1-5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to -I- 5.5 

- 0.5 to -t- 5.5 

V 

•out 

Current applied to output in LOW output state 

128 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to -f 125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level Input voltage 


2.0 



V 

V,L 

LOW-level Input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 

Mil 



-12 

mA 

Com’l 



-15 

mA 

•OL 

LOW-level output current 

Mil 



48 

mA 

Com’l 



64 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

X 

* A 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


BUFFER 


FAST 54/74F244 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F244 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc = MIN, V,h = M1N, 
V,l = 0.5V 

loH= -12mA 

Mil 

2.0 



V 

Iqh = - 15mA 

Com’l 

2.0 



V 

Vcc=MIN, V|h = MIN, 
V,l = MAX 

Iqh == ~ 3mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V|h = MIN, 
V,l=MAX 

loL=48mA 

Mil 


0.35 

0.5 

V 

loL = 64mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc = MIN, l| = l,K 


-0.73 

-1.2 

V 

I Input current at maximum 

' input voltage 

Vcc= MAX, V,= 7.0V 


5 

100 

flA 

liH HIGH-level Input current 

Vcc=MAX, V,= 2.7V 


1 

20 

fxA 

liL LOW-level input current 

Vcc=MAX, 

V|=0.5V 

OEa, OEb 


-0.7 

-1.0 

mA 

Data Inputs lao-Us. Ib 0 -lb 3 


-0.6 

-1.6 

mA 

I Off-state output current, 

HIGH-level voltage applied 

Vcc= MAX, V|H = MIN, VouT= 2.4V 


2 

50 

/.A 

. Off-state output current, 

LOW-level voltage applied 

Vcc= MAX, V,H = MIN, VouT= 0.5V 


-2 

-50 

ixA 

Iqs Short-circuit output current^ 

Vcc=MAX,Vo=0.0V 

-100 

-150 

-225 

mA 

Ice Supply current'^ (total) 

' 

Vcc = MAX 

IccH Outputs HIGH 


40 

60 

mA 

•ccL Outputs LOW 


60 

90 

mA 

•ccz Outputs OFF 


60 

90 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2 . All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqq is measured with outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -h 25®C 
Vcc=+5.0V 

Cl = 50pF 

Rl = 500ft 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500ft 

Vcc 

Com’l 

Cl = 50pF 

Rl = 500ft 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

Waveform 1 

2.5 

4.0 

5.2 

2.5 

6.5 

2.5 

6.2 

ns 

tpHL Propagation delay 

Waveform 1 

2.5 

4.0 

5.2 

2.5 

7.0 

2.5 

6.5 

ns 

tp 2 H Enable to HIGH 

Waveform 2 

2.0 

4.3 

5.7 

2.0 

7.0 

2.0 

6.7 

ns 

tp 2 L Enable to LOW 

Waveform 3 

2.0 

5.0 

7.0 

2.0 

8.5 

2.0 

8.0 

ns 

tpHz Disable from HIGH 

Waveform 2 

2.0 

3.5 

6.0 

2.0 

7.0 

2.0 

7.0 

ns 

tpLz Disable from LOW 

Waveform 3 

2.0 

4.0 1 

6.0 

2.0 

7.5 

2.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


BUFFER 


FAST 54/74F244 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 


3 STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


•n 


1 

(-‘plhH 

J/r 


[-•PZH-^ 

, r 



Yn 

-/ym 



Waveform 1 


Waveform 2 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3 STATE OUTPUTS 

, -c/"t—o 7.0V 


INPUT PULSE DEFINITIONS 


PULSE I 
GENERATOR | 


SWITCH POSITION 


TEST 

SWITCH 

^PLZ 

closed 

*PZL 

closed 

All other 

open 


NEGATIVE 
PULSE \ _ 


10 %-^ ^ 

«TLH(tr)—H H— 


-^»TLH(tr) 


tTHL(tf)— 

AMP 

jF90% 


90%^ 



vm 






— tw — 

_^ 

^10% 

— ov 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 



INPUT PULSE REQUIREMENTS | 

FAMILY 

Amplitude 

Rep. Rate 

Pulse Width t-j-LH 

'thl 

54/74F 

3.0V 

1MHz 

500ns 2.5ns 

2.5ns 


Signetics 


5- 










LOGIC PRODUCTS 


TRANSCEIVER 


FAST 54/74F245 


Preliminary 


Octal Transceiver (3-State) 


• High impedance NPN 
base inputs for reduced 
loading (20/iA in LOW 
and HIGH states) 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
sink 64mA 

• 15mA source current 

• Outputs are piaced in 
Hi-Z state during power- 
off conditions 


DESCRIPTION 

The ’F245 is an octal transceiver featur¬ 
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc¬ 
tions. The outputs are all capable of sink¬ 
ing 64mA and sourcing up to 15mA, pro¬ 
ducing very good capacitive drive charac- 
teristics. The device features an Output 
Enabie (OE) inpuHor easy cascading and a 
Send/Receive (S/R) input for direction con- 
troi. Aii of the inputs utilize Signetics NPN 
input structures to reduce input loading 
and reduce input capacitance. The 3-State 
outputs, B 0 -B 7 , have been designed to 
prevent output bus loading if the power is 
removed from the device. 


PIN CONFIGURATION 



TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F245 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to + 125®C 

Plastic DIP 

N74F245N 


Plastic SO 

N74F245D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FANOUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

OE 

Output Enable Input (Active LOW) 

1.0/0.033 

20fiM20fiA 

S/R 

Send Receive Input 

1.0/0.033 

20tiAI20iiA 

< 

0 

.Ij 

3-State A Data Inputs 

1.0/0.033 

20(iAI20piA 

< 

0 

< 

3-State A Data Outputs 

150/33 

3mA/20mA 

B 0 -B 7 

3-State B Data Inputs 

1.0/0.033 

20iiAmixA 

Bq-B/ 

3-State B Data Outputs (Commercial) 
3-State B Data Outputs (Military) 

150/107 

150/80 

3mA/64mA 

3mA/48mA 


One (1.0) FAST Unit Load (Ful) is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


FUNCTION TABLE 


INPUTS 

INPUTS/OUTPUTS | 

OE 

S/R 

An 

Bn 

L 

L 

A=:B 

INPUTS 

L 

H 

INPUT 

B = A 

H 

X 

(Z) 

(Z) 


H= HIGH voltage level 
L= LOW voltage level 
X= Don’t care 

(Z)= HIGH impedance “off” state 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


TRANSCEIVER FAST 54/74F245 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free air temperature range. 


PARAMETER 

54F 

74F 

UNIT 

Vcc Supply voltage 

- 0.5 to 7.0 

-0.5 to 7.0 

V 

V,N Input voltage 

-0.5 to +7.0 

- 0.5 to + 7.0 

V 

liN Input current 

- 30 to +5 

- 30 to +5 

mA 

Vqut Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 


V 

•out Current applied to output in LOW output state 

t-- 

< 

1 

o 

< 

40 

48 

mA 

B 0 -B 7 

128 

128 

mA 

Operating free-air temperature range 


Oto 70 

“C 


RECOMMENDED OPERATING CONDITfONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

\i _ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level Input voltage 


2.0 



V 

V,L 

LOW-level Input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current, A 0 -A 7 

Mil 



-3 

mA 

Com’l 



-3 

mA 


HIGH-level output current, B 0 -B 7 

Mil 



-12 

mA 

•oh 

Com’l 



-15 

mA 

•OL 

LOW-level output current, A 0 -A 7 

Mil 



20 

mA 

Com’l 



24 

mA 

•OL 

LOW-level output current, B 0 -B 7 

Mil 



48 

mA 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

•a 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


TRANSCEIVER FAST 54/74F245 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F245 

UNIT 

Min 

Typ2 

Max 

\/ 

HIGH-level output voltage A0-A7 

Vcc=IVIIN, V|l=MAX, 

Iqh ~ “ 3,0mA 

Mil 

2.4 

3.4 


V 

VOH 

V,h=MIN 

Com’l 

2.7 

3.4 


V 




loH= -12mA 

Mil 

2.0 

. 


V 

X 

o 

> 

HIGH-level output voltage B0-B7 

Vcc=MIN, V,l=MAX, 

•oh — ~ 15mA 

Com’l 

2.0 

■ 


V 

V,h = MIN 

Iqh — ■“ 3.0mA 

Mil 

2.4 

3.4 


V 




Com’l 

2.7 

3.4 


V 

o 

> 

LOW-level output voltage Aq-Aj 

Vcc=IVIIN, V,h = MIN, V,l=MAX, Iol = 

:24mA 


0.35 

0.5 

V 


LOW-level output voltage Bg-B/ 

Vcc=IVIIN,V,l=MAX, 

•oL=48mA 

Mil 



0.5 

V 

Vql 

V,h=MIN 

loL=64mA 

Com’l 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=>V 1 IN,I,= I,k 


-0.73 

- 1.2 

V 

I Input clamp current at maximum 

' input voltage 

Vcc=MAX, V,= -F7.0V 



100 

IxA 

l|H 

HIGH-level input current 

Vcc=IVlAX, V,= 2.7V 



20 

fxA 

l|L 

LOW-level input current 

Vcc=IVIAX, V,= 0.5V 



-20 

/.A 

•OZH 

Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V,H = 

MIN, Vout=2.4V 



50 

nA 

'OZL 

Off-state output current, 

LOW-level voltage applied 

Vcc=MAX, V,H = 

MIN, Vout=0-5V 



-50 

„A 

•os 

Short-circuit output current^ 

< 

0 

0 

II 

MAX 


-100 


-225 

mA 




•ccH Outputs HIGH 




mA 

•cc 

Supply current ^ (total) 

Vcc=MAX 

•ccL Outputs LOW 

I 


143 

mA 




•ccz Outputs OFF 






NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/^ = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 

Vcc= +5.0V 

Cl = 50pF, 

Rl = 50012 

Ta, Vcc = Mil 
Cl = 50pF 

Rl = 5000 

Ta» Vcc = Com’l 
Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation Delay 

tpHL An to Bn Or Bn tO An 

Waveform 1 
Waveform 1 

2.5 

2.5 

4.2 

4.6 

5.5 

6.0 



2.5 

2.5 

6.5 

7.0 

ns 

IpzH Output Enable Time 

IPZL 

Waveform 2 
Waveform 3 

3.0 

4.5 

5.3 

7.9 

7.0 

10 



3.0 

4.5 

8.0 

11 

ns 

Output Disable Time 

ipLZ 

Waveform 2 
Waveform 3 

3.0 

2.0 i 
_i 

5.0 

3.7 

6.5 

5.0 



3.0 

2.0 

7.5 

6.0 

ns 
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LOGIC PRODUCTS 


TRANSCEIVER 


FAST 54/74F245 


Preliminary 


AC WAVEFORMS 


WAVEFORM FOR NON INVERTING OUTPUTS 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 




VOH 

VoL 


Waveform 1 



3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 



TEST CIRCUITS AND WAVEFORMS 



SWITCH POSITION 


TEST 

SWITCH 

<PLZ 

closed 

fpZL 

closed 

All other 

open 


DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

^THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F251 


Preview 


8-lnput Multiplexer (3-State) 


• High speed 8-to-1 
multiplexing 

• True and compiement 
outputs 

• Both outputs are 3-State 
for further multiplexer 
expansion 


DESCRIPTION 

The ’F251 is a logical Implementation of a 
single-pole, 8-position switch with the 
state of three Select inputs (Sq, S^, S 2 ) 
controlling the swjtch position. Assertion 
(Y) and Negation (Y) outputs are ^th pro¬ 
vided. The Output Enable input (OE) is ac¬ 
tive LOW. The logic function provided at 
the output, when activated, is: 

Y= OE»(Io»So*Sj^»S 2 + li»So*Sj»S2 

■f" I 2 *Sq*S-|• S 2 -f- I3 *Sq*Si*S2 
+ l4*So*Si*S2-f l5*So*Si*S2 
+ l6*So*Si*S2-F l7*So*Si*S2). 


Both outputs are in the HIGH impedance 
(HIGH Z) state when the output enable is 
HIGH, allowing muitiplexer expansion by 
tying the outputs of up to 128 devices 
together. All but one device must be in the 
HIGH impedance state to avoid high cur- 


TYPE 

TYPICAL PROPAGATION DELAY 
(Data to Y) 

TYPICAL SUPPLY CURRENT 
(Total) 

74F251 

18ns 

9mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0*Cto +70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -f-125«C 

Plastic DIP 

N74F251N 


Plastic SO 

N74F251P 


Ceramic DIP 


S54F251F 

Ceramic LLCC 


S54F251G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 


Data Inputs 

1.0/1.0 

20MA/0.6mA 

S 0 -S 2 

Select Inputs 

1.0/1.0 

20MA/0.6mA 

OE 

3-State Output Enable 

Input (Active LOW) 

1.0/1.0 

20MA/0.6mA 

Y, Y 

3-State Output 

3-State Output Inverted 

50/33 

_1 

1 .Om A/20mA 


NOTE: 

One (1.0) FAST unit load is defined as; 20 mA in the HIGH state and 0.6mA in the LOW state. 


rents that would exceed the maximum output enable signals must ensure there 
ratings, when the outputs of the 3-State is no overlap in the active LOW portion of 
devices are tied together. Design of the the enable voltages. 


PIN CONFIGURATION 


'3 Cl 


iU YcC 




H d 


iiJ's 

»0 (Z 






Yd 



0? (T 



GND d 


T]S2 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



MUX 


Z-.b. 

EN 


11 



10 



9_ 



4_ 

3 

0 V 

1 

_5 

2_ 

2 V 

^6 

1_ 

3 


15_ 

4 


14_ 



13_ 

g 


12_ 




7 
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LOGIC PRODUCTS 


FAST 54/74F251 


MULTIPLEXER 




L = LOW voltage level 


X = Don’t care 


(Z) = HIGH impedance (off) state 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F251 


Preview 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to - 1 - 7.0 

V 

V,N 

Input voltage 

-0.5 to -1-7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

-0.5 to +5.5 

-0.5 to +5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -H125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-3.0 

mA 

•OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

°C 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F251 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F251 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,l= max, Ioh= max, 

V|n = MIN 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V|h = min, V|l= max, Iol= MAX 


0.35 

0.5 

V 

V|j^ Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

. Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V,h = MIN, Vo = 2.4V 


2 

50 

mA 

I Off-state output current 

LOW-level voltage applied 

Vcc=MAX, V,h = MIN, Vo = 0.5V 


-2 

-50 

/xA 

I Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

/xA 

I|H HIGH-level input current 

Vcc=MAX, V| = 2.7V 


1 

20 

/xA 

liL LOW-level input current 

Vec = max, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-80 

-150 

mA 

Ice Supply current"^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 




mA 

•ccL Outputs LOW 




mA 

•ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ty^ = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqq is measured with V 0 q= MAX, Select and Data inputs at 4.5V, and OE ground for output HIGH and LOW conditions; V 0 q= MAX, Data inputs and the OE at 4.5V for outputs 
OFF condition. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.’’) 





54/74F 

54F 

74F 





T 

,= -f25‘> 

C 

Ta. 

< 

o 

o 

Ta. 

^cc 



PARAMETER 

TEST CONDITIONS 

Vcc=+5.0V 

Cl = 50pF 

Mil 

Cl = 50pF 

Com’l 

Cl = 50pF 

UNIT 





Rl = 5000 

Rl = 

5000 

Rl = 

5000 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Waveform 2 

4.5 

9.6 

13 

3.5 

16.5 

4.5 

14 

ns 

^PHL 

Select to Y output 

5.0 

6.9 

9.0 

3.0 

10.5 

4.0 

10 

*PLH 

Propagation delay 

Waveform 1 

4.0 

5.9 

8.0 

3.5 

9.5 

4.0 

9.0 

ns 

Vhl 

Select to Y output 

3.2 

5.7 

7.5 

3.2 

9.5 

3.2 

8.5 

tpLH 

Propagation delay 

Waveform 2 

5.5 

7.2 

9.5 

3.5 

11.5 

5.5 

10.5 

ns 

tpHL 

Data to Y output 

3.7 

5.1 

6.5 

3.7 

7.5 

3.7 

7.5 

tpLH 

Propagation delay 

Waveform 1 

3.0 

4.1 

5.7 

2.5 

8.0 

3.0 

7.0 

ns 

^PHL 

Data to Y output 

2.0 

3.0 

4.0 

2.0 

6.0 

2.0 

5.0 

tpZH 

Output enable time 

Waveform 3 

4.0 

6.9 

9.0 

4.0 

10 

4.0 

10 

ns 

tpZL 

OE to Y 

3.5 

6.0 

8.0 

3.5 

10 

3.5 

9.0 

^PZH 

Output enable time 

Waveform 4 

3.0 

5.4 

7.0 

3.0 

9.5 

3.0 

8.0 

ns 

tpZL 

OE to Y 

3.5 

6.4 

8.5 

3.5 

10.5 

3.5 

9.5 

tpHZ 

Output disable time 

Waveform 3 

3.0 

5.0 

6.5 

3.0 

8.5 

3.0 

7.5 

ns 

tpLZ 

OE to Y 

2.0 

3.2 

4.5 

2.0 

7.5 

2.0 

5.5 

^PHZ 

Output disable time 

Waveform 4 

3.0 

4.7 

6.0 

3.0 

7.0 

3.0 

7.0 I 

ns 

tpLZ 

OE to Y 

2.0 

3.5 

4.5 

2.0 

5.5 

2.0 1 

5.5 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F251 


Preview 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 



Waveform 1 


Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


OE 


Y OR 
Y 



Waveform 3 



3.5V 


0.3V 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

fPLZ 

closed 

fpZL 

closed 

Another 

open 


INPUT PULSE DEFINITIONS 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut of pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

•tlh 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F253 


Preview 


Dual 4-input Multiplexer (3-State) 


• 3-State outputs for bus 
interface and multiplex 
expansion 

• Common Select inputs 

• Separate Output Enabie 
inputs 


DESCRIPTION 

The ’F253 has two identical 4-input multiplex¬ 
ers with 3-State outputs which select two bits 
from four sources selected by common Select 
inputs (% S^. When the individual Output 
Enable (Eoa, Eob) inputs of the 4-inpUt multi¬ 
plexers are HIGH, the outputs are forced to a 
HIGH impedance (HIGH Z) state. 

The ’F253 is the logic implementation of a 2- 
pole, 4-position switch; the position of the 
switch being determined by the logic levels 
supplied to the two Select inputs. Logic equa¬ 
tions for the outputs are shown below: 

Ya = OEa • Ooa • S, • So + lia*S, ‘So 

+ *28 • Si • Sq + Isa • Sl • Sq) 

Yb = OEb • (lob • Si • Sq + lib • Si • Sq 

+ *2b • Si • So + Isb • Si • Sq 

All but one device must be in the HIGH impe¬ 
dance state to avoid high currents exceeding 
the maximum ratings, if the outputs of the 3- 
State devices are tied together. Design of the 
Output Enable signals must ensure that there 
is no overlap. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F253 


14.5mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 
Vcc-5V ±5%;TA = 0’»Cto -f70®C 

MILITARY RANGES 

Vcc = 5V ±10%;Tas= -55®Cto -H25®C 

Plastic DIP 

N74F253N 


Plastic SO 

N74F253D 


Ceramic DIP 


S54F253F 

Ceramic LLCC 


S54F253G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOAD VALUE 
High/Low 

•oa~*3a 

Side A data inputs 

1.0/1.0 

20/iA/0.6mA 

•ob~*3b 

Side B data inputs 

1.0/1.0 

20;tA/0.6mA 

Sq. Si 

Common select inputs 

1.0/1.0 

20/iA/0.6mA 

^a 

Side A output enable Input (active LOW) 

1.0/1.0 

20/iA/0.6mA 

1 -Q 
LU 

lo 

Side B output enable input (active LOW) 

1.0/1.0 

20/iA/0.6mA 

Ya, Yb 

3-State outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



■ 





















■ 



LOGIC SYMBOL 


1 6 5 4 3 10 11 12 13 15 


1. ]..l „L I I I I i 



OEgloalla ’2a ’3a 

’ob ’lb ’ 2 b ’3bOEb 

14 — 

So 


2 — 

Si 



Ya 

Yb 


1 

7 

1 

9 

Vcc = 

GNO, 

= Pin 16 

= Pln 8 



LOGIC SYMBOL (lEEE/lEC) 


li_J 

fSB 





1 

SK 



MUX 



EN 


6_ 

0 


5_ 

1 V 

_7 

4_ 

2 


3_ 

3 


15 



10_ 



11_ 


_9 

12_ 



13_ 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F253 


Preview 


LOGIC DIAGRAM 


OEa 'Oa Ma '2a '3a iQb 'lb '2b '3b OEjj 



FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

ENABLE 

OUTPUT 

So 

Si 

•o 

*1 

>2 

>3 


Y 

X 

X 

X 

X 

X 

X 

H 

(Z) 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

H 

L 

X 

L 

X 

X 

L 

L 

H 

L 

X 

H 

X 

X 

L 

H 

L 

H 

X 

X 

L 

X 

L 

L 

L 

H 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 


X 

H 

L 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z)= HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to -I-7.0 

-0.5 to -1-7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to -h 7.0 

V 

'in 

Input current 

- 30 to -F 5 

- 30 to -1-5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to + 5.5 

V 

'out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -t-125 

0to70 

°c 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

< 

o 

o 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




- 18 

mA 

'oh 

HIGH-level output current 




-3 

mA 

'OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

• A 

Com’l 

0 


70 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F253 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F524 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V,L= MAX, loH= max 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, V,l=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

. Off-stage output current, 

HIGH-level voltage applied 

Vcc= MAX, V,H= MIN, Vo = 2.4V 


2 

50 

mA 

1 Off-state output current 

LOW-level voltage applied 

Vcc= MAX, V,H= MIN, Vo=0.5V 


-2 

-50 

mA 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

/.A 

liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 

^A 

liL LOW-level input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc= max 

-60 

-90 

-150 

mA 

Ice Supply current (total) 

Vcc=MAX 

. OE„ = GND 

lo, S„ = 4.5V;IH3 = GND 


11.5 

16 

mA 

ICCL ln,Sn,^n = GND 


16 

23 

mA 

leez OEn = 4.5V;ln, Sn = GND 


16 

23 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T^ = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs t®sts should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = +25^0 

Vec = +5.0V 

Cl = 50pF 

Rl = 500Q 

Ta> Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Vcc 

Com’l 

Cl = 50pF 
Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

tpHL Data to output 

Waveform 1 

3.0 

3.0 

5.5 

5.5 

7.0 

7.0 

2.5 

2.5 

9.0 

8.0 

3.0 

3.0 

8.0 

8.0 

ns 

tpLH Propagation delay 

tpHL Select to output 

Waveform 1 

5.5 

4.5 

10.1 

9.2 

12.5 

11 

3.5 

2.5 

15 

12 

4.5 

3.5 

13.5 

12 

ns 

tp 2 H Output enable to HIGH level 

Waveform 2 

3.0 

6.8 

9.0 

2.5 

10.5 

3.0 

10 

ns 

tp 2 L Output enable to LOW level 

Waveform 3 

3.0 

7.2 

9.5 

2.5 

11 

3.0 

10.5 

ns 

tpH 2 Output disable from HIGH level 

Waveform 2, Cl = 5pF 

2.0 

3.7 

5.0 

2.0 

6.5 

2.0 

6.0 

ns 

tpL 2 Output disable from LOW level 

Waveform 3, Cl = 5pF 

2.0 

4.4 

6.0 

2.0 

9.0 

2.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F253 


AC WAVEFORMS 


PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 


3 STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 




Waveform 1 


Waveform 2 


3.STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


\__ 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 

''CC ,-yt-C7,0V 


INPUT PULSE DEFINITIONS 


PULSE I 
GENERATOR 1 


SWITCH POSITION 


TEST 

SWITCH 

fpLZ 

closed 

fpZL 

closed 

AH other 

open 


NEGATIVE 
PULSE V , 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

<TLH 

fTHL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


LATCH 


FAST54/74F256 

Dual 4-Bit Addressable Latch 


• Combines dual demulti¬ 
plexer and 8-bit latch 

• Serial-to-parallel 
capability 

• Output from each storage 
bit available 

• Random (addressable) 
data entry 

• Easily expandable 

• Common Clear input 

• Useful as dual 1-of-4 
active HiGH decoder 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F256 

7ns 

35mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc * 5V ± 5%; Ta * 0®C to + 70«C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - SS^C to + 125'»C 

Plastic DIP 

N74F256N 


Plastic SO 

N74F256D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


DESCRIPTION 

The ’F256 dual addressable latch has four 
distinct modes of operation which are se¬ 
lectable by controlling the Master Reset 
and Enable inputs (see Function Table). In 
the addressable latch mode, data at the 
Data (D) inputs is written into the ad¬ 
dressed latches. The addressed latches 
will follow the Data input with all unad¬ 
dressed latches remaining in their pre¬ 
vious states. In the memory mode, all 
latches remain in their previous states and 
are unaffected by the Data or Address in¬ 
puts. To eliminate the possibility of enter¬ 
ing erroneous data in the latches, the 
enable should be held HIGH (inactive) 
while the address lines are changing. In 
the dual 1-of-4 decoding or demultiplexing 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

^a> 

Side A, Side B Data Inputs 

1.0/1.0 

20^A/0.6mA 

> 

o 

> 

_ 

Address Inputs 

1.0/1.0 

20/iA/0.6mA 

E, MR 

Enable, Master Reset Inputs 

1.0/1.0 

20fiAI0.6mA 

Qoa-Qaa 

Side A Outputs 

50/33 

1mA/20mA 

Qob'Qsb 

Side B Outputs 

50/33 

1mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20nA in the HIGH state and 0.6mA in the LOW state. 


mode (MR = E = LOW), addressed outputs 
will follow the level of the D inputs, with all 
other outputs LOW. In the Master Reset 
mode, all outputs are LOW and unaffected 
by the Address and Data inputs. 


PIN CONFIGURATION 





Ai [T 


jH MR 

Da (T 



Qoa d 


HI Db 

Qfa d 


m Q3b 

Q2a d 


d Q2b 

Q3a d 


d Qib 

GND [T 


I] Qob 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 




Signetics 


5-197 























LOGIC PRODUCTS 


LATCH 


FAST 54/74F256 


LOGIC DIAGRAM 



MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 1 

MODE 

MR 

E 

D 

Aq 

Ai 

Qq 

Qi 

02 

Q 3 

Master Reset 

L 

H 

X 

X 

X 

L 

L 

L 

L 

Demultiplex 

L 

L 

d 

L 

L 

O 

11 

Q. 

L 

L 

L 

(active HIGH 

L 

L 

d 

H 

L 

L 

D 

II 

CL 

L 

L 

decoder 

L 

L 

d 

L 

H 

L 

L 

Q = d 

L 

when D = H) 

L 

L 

d 

H 

H 

L 

L 

L 

0 

II 

D. 

Store 

(do nothing) 

H 

H 

X 

X 

X 

do 

di 

d2 

d3 


H 

L 

d 

L 

L 

D 

II 

CL 

di 

d2 

d3 

Addressable 

H 

L 

d 

H 

L 

do 

D 

II 

Q. 

d2 

d3 

latch 

H 

L 

d 

L 

H 

do 

di 

O 

II 

Q. 

d3 


H 

L 

d 

H 

H 

do 

di 

d2 

0 

II 

Q. 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

X = Don’t care. 

d = HIGH or LOW data one setup time prior to the LOW-to-HIGH Enable transition, 
q = Lower case letters indicate the state of the referenced output established during 
the last cycle in which it was addressed or cleared. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the 
limits set forth in this table may impair the useful life of the 
device. Unless otherwise noted, these limits are over the 
operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to 7.0 

-0.5 to 7.0 

V 

V,N 

Input voltage 

- 0.5 to 
-I-7.0 

- 0.5 to 
+ 7.0 

V 

•in 

Input current 

-30 to 
+ 5 

-30 to 
+ 5 

mA 

VoUT 

Voltage applied to 
output in HIGH 
output state 

- 0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

V 

•out 

Current applied to 
output in LOW 
output state 

40 

40 

mA 

Ta 

Operating free-air 
temperature range 

- 55 to 
+ 125 

0 to 70 

°C 
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LOGIC PRODUCTS 


LATCH 


FAST 54/74F256 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

^cc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




-f 0.8 

V 

l|K 

Input clamp current 




18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


-F125 

“C 

' A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F256 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V|L= MAX, loH= max, 

V,h = M1N 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

. Input clamp current at 

' maximum input voltage 

Vcc=MAX, V|=7.0V 



1.0 

mA 

I|H HIGH-level input current 

Vcc=MAX, V, = 2.7V 



20 

/.A 

I|L LOW-level input current 

Vcc=MAX, V, = 0.5V 


- 0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-1 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

IccH Output HIGH 



40 

mA 

•ccL Output LOW 



60 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V^q = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqc with inputs grounded and outputs open. 
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LOGIC PRODUCTS 


LATCH 


FAST54/74F256 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.’’) 





54/74F 

54F 

74F 





Ta= +25®C 

T 

A» 

Ta. 



PARAMETER 

TEST CONDITIONS 

Vcc= +5.0V 

Cl = 50pF 

Vcc 

Cl = 

= Mil 
50pF 

I- o 

II II 

Com’l 

50pF 

UNIT 




1 

^L = 500(2 

Rl = 

500(2 

Rl = 

500(2 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


X 

_J 

Q. 

Propagation delay 

Waveform 1 

6.0 

8.0 

10.5 



6.0 

12.0 

ns 

tpHL 

Enable to output 

3.0 

5.0 

7.0 



3.0 

7.5 

tpLH 

Propagation delay 

Waveform 2 

5.0 

7.0 

9.0 



5.0 

10.0 

ns 

tpHL 

Data to output 

3.0 

5.0 

7.0 



2.5 

7.5 

X 

_l 

Q. 

Propagation delay 

Waveform 3 

5.0 

10.0 

14.0 



5.0 

14.5 

ns 

^PHL 

Address to output 

4.5 

8.5 

9.5 



4.0 

10.0 

^PHL 

Propagation delay 

Master Reset to output 

Waveform 4 

5.0 

7.0 

9.0 



4.5 

10.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 





54/74F 

54F 

74F 



PARAMETER 

TEST CONDITIONS 

Ta= +25°C 

Vcc =+5.0V 

Cl = 50pF 

Rl = 500(2 

T/ 
Vcc = 
Cl = 
Rl = 

= Mil 
50pF 
500(2 

Ta, 

Vcc = Com’l 
Cl = 50pF 

Rl = 500(2 

UNIT 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tw 

Enable pulse width 

Waveform 1 

4.0 



4.0 


4.0 


ns 

tw 

Master Reset pulse width 

Waveform 4 

4.0 



4.0 


4.0 


ns 

ts(H) 

Setup time HIGH, 

Data to Enable 

Waveform 5 

4.0 



4.0 


4.0 


ns 

ts(l-) 

Setup time LOW, 

Data to Enable 

Waveform 5 

4.0 



4.0 


4.0 


ns 

th(H) 

Hold time HIGH, 

Data to Enable 

Waveform 5 

1.0 



1.0 


1.0 


ns 

th(L) 

Hold time LOW, 

Data to Enable 

Waveform 5 

1.0 



1.0 


1.0 


ns 

ts 

Setup time. Address 
to Enable^®) 

Waveform 6 

4.0 



4.0 


4.0 


ns 

th 

Hold time, Address 
to Enable^*^) 

Waveform 6 

0 



0 


0 


ns 


NOTES 

a. The Address to Enable setup time is the time before the HIGH-to*LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stabie so that the correct latch is addressed and the other 
latches are not affected. 
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LATCH FAST 54/74F256 


AC WAVEFORMS 
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LOGIC PRODUCTS 


LATCH 


FAST 54/74F256 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


PULSE 

GENERATOR 


V|N 


|rt 


VOUT 


:Cl >rl 


DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

‘thl 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER FAST 54/74F257 


• Multifunction capability 

• Non-inverting data path 

• 3-State outputs 

• See’F258 for inverting 
version 


Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F257 

4.3ns 

12mA 


DESCRIPTION 

The ’F257 has four identical 2-input multi¬ 
plexers with 3-State outputs which select 
4 bits of data from two sources under con¬ 
trol of a common Data Select input (S). The 
Iq inputs are selected when the Select in¬ 
put is LOW and the 1^ inputs are selected 
when the Select input is HIGH. Data ap¬ 
pears at the outputs in true (non-Inverted) 
form from the selected outputs. 

The ’F257 is the logic implementation of a 
4-pole, 2-position switch where the posi¬ 
tion of the switch is determined by the 
logic levels supplied to the Select input. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0*0 to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - 55*C to -F 125«C 

Plastic DIP 

N74F257N 


Plastic SO 

N74F257D 


Ceramic DIP 


S54F257F 

Ceramic LLCC 


S54F257G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


Outputs are forced to a HIGH impedance 
“off ” State when the Output Enable input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur¬ 
rents exceeding the maximum ratings if 
outputs are tied together. Design of the 
output enable signals must ensure that 
(here is no overlap when outputs of 3-state 
devices are tied together. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

All 

inputs 

1.0/1.0 

20/iA/0.6mA 

VYd 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit toad is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



■ 





















■ 



LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



15 2 3 5 6 11 10 14 13 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER 


FAST54/74F257 

LOGIC DIAGRAM 

FUNCTION TABLE 



*08 *18 'ob 'lb 'Oc He 'Od Hd S 



GND=Pin8 






OE 

S 

*0 


Y 

H 

X 

X 

X 

(Z) 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usefui life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

-0.5 to -f 7.0 

- 0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to -F 5.5 

- 0.5 to -F 5.5 

V 

•out 

Current applied to output in LOW output state 

48 

48 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 




Min 

Norn 

Max 



Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level Input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-;- 1 

-3.0 

mA 

•oL 

LOW-level output current 




24 

mA 

T* 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

"C 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER 


FAST54/74F257 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F257 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,h = MIN 
V,l=MAX 

Ioh=MAX 

Mil 

2.4 



V 

Com’l 

2.7 



V 

Vql LOW-level output voltage 

Vcc=MIN, V|h = MIN, 
V,l=MAX 

loL=20mA 

Mil 


0.3 

0.5 

V 

loL=24mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

. Off-state output current, 

HIGH-level voltage applied 

Vcc= MAX, V,H= MIN, Vo = 2.4V 


2 

50 

mA 

I Off-state output current 

ozL LOW-level voltage applied 

Vcc=MAX, V,h = MIN, Vo = 0.5V 


-2 

-50 

mA 

I Input current at maximum 

' input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 

/lA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-80 

-150 

mA 

Ice Supply current'^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 


9.0 

15.0 

mA 

•ccL Outputs LOW 


14.5 

22.0 

mA 

•ccz Outputs OFF 


15.0 

23.0 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ta=:25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with all outputs open and inputs grounded. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 





54/74F 

54F 

74F 





T 

A= -h25®C 

Ta. 

Vec 

Ta, 

^cc 



PARAMETER 

TEST CONDITIONS 

V 

cc= +5.0V 

Mil 

Com’l 

UNIT 




Cl = 50PP 


Cl — 50pF 

Cl — 50pF 





Rl = 500Q 


Rl = 


fIl= 






Min 

Typ 

Max 

Min 



miQiiQiiii 



Propagation deiay 

Waveform 1 

3.0 

4.5 

6.0 

3.0 

8.0 

3.0 

7.0 

ns 


Data to output 

2.5 

4.2 

5.5 

2.5 

8.0 

2.5 

6.5 

tpLH 

Propagation delay 

Waveform 1 

4.5 




■^1 

4.5 



tpHL 

Select to output 

3.5 




BB&llli 

3.5 


tpzH 

Output enable to 
HIGH level 

Waveform 2 

3.0 


H 

mQiiii 


3.0 

8.5 


tpzL 

Output enable to 

LOW level 

Waveform 3 


IQIII 

D 

miQiii 

mm 

3.0 

8.5 


tpHZ 

Output disable from 
HIGH level 

Waveform 2 


D 



D 

2.0 



tpLZ 

Output disable from 
LOW level 

Waveform 3 

miiQiiii 

Bi 

IIQIIII 



2.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER 


FAST54/74F257 


APPLICATION 



AC WAVEFORMS 


PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 



Waveform 1 


Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER 

FAST54/74F257 

TEST CIRCUITS AND WAVEFORMS 

1 - 

-1 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


Test 

Switch 1 

'PZH 

Open 

'PZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 

tjLH- ^THL values should be less than or equal to the table entries. 


INPUT PULSE DEFINITIONS 



■ AMP(V) 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

<TLH 

*THL 

54/74F 

3.0V 

IMHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER FAST 54/74F258 

Quad 2-Line To 1-Line Data Seiector/Muitipiexer (3-State) 


• Muitifunction capabiiity 

• inverting data path 

• 3-State outputs 

• See ’F257 for 
non-inverting version 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F258 

3.8ns 

10.7mA 


DESCRIPTION 

The ’F258 has four identical 2-input multi¬ 
plexers with 3-State outputs which select 
4 bits of data from two sources under con¬ 
trol of a common Data Select input (S). The 
Iq inputs are selected when the Select in¬ 
put is LOW and the l^ inputs are selected 
when the Select input is HIGH. Data ap¬ 
pears at the outputs In inverted (comple¬ 
mentary) form. 

The ’F258 is the logic implementation of a 
4-pole, 2-position switch where the posi¬ 
tion of the switch is determined by the 
logic levels supplied to the Select input. 

Outputs are forced to a HIGH impedance 
“off ” state when the Output Enable input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur¬ 
rents exceeding the maximum ratings if 
outputs of the 3-state devices are tied 
together. Design of the Output Enable sig¬ 
nals must ensure that there is no overlap 
when outputs of 3-state devices are tied 
together. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc « 5V ± 5%; Ta = 0«C to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55«C to + 125‘»C 

Plastic DIP 

N74F258N 


Plastic SO 

N74F258D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

All 

Inputs 

1.0/1.0 

20^A/0.6mA 

■<1 

Q. 

Outputs 

150/40 

1 .Om A/24m A 


NOTE 

One (1.0) FAST unit load is defined as: 20ftA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



■ 





















g 



LOGIC SYMBOL 


15 2 3 5 6 11 10 14 13 



Vcc = Pin 16 
GND=Pin8 


LOGIC SYMBOL (lEEE/lEC) 



EN 

1 

G1 


h r 

2 

7 MUX 

3 

V 

1 

5 


6 


10 


11 


13 


14 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER FAST 54/74F258 


LOGIC DIAGRAM 

'Oa 'la 'ob 'lb 'Oc 'ic 'Od 'ld 



Ya Yb Yc Yd 


Vqc = Pin 16 
GND=Pin 8 


FUNCTION TABLE 


OUTPUT 

SELECT 

DATA 

OUTPUTS 

ENABLE 

INPUT 

INPUTS 


S 

lo 


Y 

H 

X 

X 

X 

(Z) 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

- 0.5 to -f- 7.0 

-0.5 to -1-7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to -1-7.0 

V 

*IN 

Input current 

- 30 to -1-5 

- 30 to -f 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

- 0.5 to -f 5.5 

-0.5 to -1-5.5 

V 

•out 

Current applied to output in LOW output state 

40 

48 

mA 

Ta 

Operating free-air temperature range 

-55 to - 1 -125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CC 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-3 

mA 

1 

LOW-level output current 

Mil 



20 

mA 

'OL 

Com’l 



24 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

'a 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER 


FAST 54/74F258 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F258 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,h = MIN, 
V,l=MAX 

^OH ~ MAX 

Mil 

2.4 



V 

Com’l 

2.7 



V 

Vql LOW-level output voltage 

Vcc=M1N, V,h = MIN, 
V,l=MAX 

loL= 20mA 

Mil 


0.35 

0.5 

V 

loL= 24mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

I Off-stage output current, 

HIGH-level voltage applied 

Vcc=MAX, V,h=MIN, Vo = 2.4V 


2 

50 

^A 

I Off-state output current, 

LOW-level voltage applied 

Vcc=MAX, V,h=MIN, Vo=0.5V 


-2 

-50 

/iA 

I Input current at maximum 

‘ input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 

fiA 

I|H HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

fiA 

liL LOW-level input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo=0.0V 

-60 

-80 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

IccH Outputs HIGH 


6.2 

9.5 

mA 

•ccL Outputs LOW 


15.1 

23.0 

mA 

•ccz Outputs OFF 


11.3 

17.0 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. AH lypical values are at Vqc = 5V, T/!^ = 25 °C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with all outputs open and all inputs grounded. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 


Ta= -h25‘>C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500S] 

Ta, Vcc = 
Mil 

Cl = 50pF 
RL = 500fi 

Ta* ^cc 
C omT 

Cl = 50pF 
Rl = 5000 

UNIT 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH Propagation delay 

tpHL Data to output 

Waveform 4 

2.5 

2.0 

4.0 

3.5 

5.3 

4.7 

2.0 

1.5 

7.5 

6.0 

2.5 

2.0 

6.0 

5.5 

ns 

tpLH Propagation delay 

tpHL Select to output 

Waveforms 1 & 4 

4.0 

4.0 

6.5 

7.3 

8.5 

9.5 

4.0 

4.0 

12.0 

11.5 

4.0 

4.0 

9.5 

11.0 

ns 

tpzH Output enable to HIGH level 

Waveform 2 

3.0 

5.9 

7.5 

3.0 

11.0 

3.0 

8.5 

ns 

tpzL Output enable to LOW level 

Waveform 3 

3.0 

5.5 

7.5 

3.0 

9.5 

3.0 

8.5 

ns 

tpHz Output disable from HIGH level 

Waveform 2 

2.0 

3.0 

6.0 

1.5 

7.0 

2.0 

7.0 

ns 

tpLz Output disable from LOW level 

Waveform 3 

2.0 

4.5 

6.0 

2.0 

9.0 

2.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


DATA SELECTOR/MULTIPLEXER 


FAST54/74F258 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 


PULSE 

GENERATOR 


INPUT PULSE DEFINITIONS 




n 




SWITCH POSITION 


TEST 

SWITCH 

^PLZ 

closed 

tpZL 

closed 

Another 

open 



NEGATIVE 

PULSE 


DEFINITIONS 

R|_= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

R 7 = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

»THL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


LATCH 



FAST 54/74F259 

• Combines demultiplexer 
and 8-bit latch 



8-Bit Addressable Latch 

TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

• Serial-to-parallel 

74F259 

7.5ns 

35mA 

capability 

• Output from each storage 

ORDERING CODE 



bit available 
Random (addressable) 
data entry 
Easily expandable 
Common Clear input 
Useful as a 1-of-8 active 
HIGH decoder 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T/v = O^C to -I- 70«C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55*010-1-12500 

Plastic DIP 

N74F259N 


Plastic SO 

N74F259D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


DESCRIPTION 

The ’F259 dual addressable latch has four 
distinct modes of operation that are se¬ 
lectable by controlling the Master Reset 
and Enable inputs (see Function Table). In 
the addressable latch mode, data at the 
Data (D) inputs is written into the ad¬ 
dressed latches. The addressed latches 
will follow the Data input with all unad¬ 
dressed latches remaining in their previ¬ 
ous states. In the memory mode, all 
latches remain in their previous states and 
are unaffected by the Data or Address in¬ 
puts. To eliminate the possibility of enter¬ 
ing erroneous data in the latches, the 
enable should be held HIGH (inactive) 
while the address lines are changing. In 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

i^, E 

Master Reset, Enable Inputs 

1 .0/1.0 

lOfxAIO.QmA 

Aq, A 2 

Address Inputs 

1 .0/1.0 

20ixAI0.6rr\A 

D 

Data Input 

1 .0/1.0 

„ 

20/iA/0.6mA 

Qq-Q? 

Outputs 

50/33 

1mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20^A in the HIGH state and 0.6mA in the LOW state. 


the 1-of-8 ^coding or demultiplexing 
mode (MR= E = LOW), addressed outputs 
will follow the level of the D inputs, with all 
other outputs LOW. In the Master Reset 
mode, all outputs are LOW and unaffected 
by the Address and Data inputs. 


PIN CONFIGURATION 


LOGIC SYMBOL 


LOGIC SYMBOL (lEEE/lEC) 


aq d 


m Vcc 






m E 

qq d 



Qi d 



02 |T 


d ^6 

Q 3 d 


d Q 5 

GND [F 
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LOGIC PRODUCTS 


LATCH 

FAST 64/74F259 

LOGIC DIAGRAM 

1 

-1 



Vcc =Pin16 
GND=Pin 8 
( ) = Pin numbers 


Aq 


Ai A2 


u 


MR 

(15)1 





MODE SELECT-FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CIR 

E 

0 

Aq 

Ai 

Aj 

Qo 

Qi 

Q 2 

Q 3 

Q 4 

Qs 

Qe 

Q 7 

Master Reset 

L 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 


L 

L 

d 

L 

L 

L 

Q = d 

L 

L 

L 

L 

L 

L 

L 


L 

L 

d 

H 

L 

L 

L 

Q = d 

L 

L 

L 

L 

L 

L 

Demultiplex 
(active HIGH decoder 

L 

• 

L 

• 

d 

• 

L 

• 

H 

• 

L 

• 

L 

L 

• 

Q = d 

• 

L 

• 

L 

• 

L 

• 

L 

• 

L 

• 

when D= H) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


L 

L 

d 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

0 

II 

Q. 

Store (do nothing) 

H 

H 

X 

X 

X 

X 

Qo 

Qi 

Q2 

Q3 

Q4 

Qs 

Qs 

Q? 


H 

L 

d 

L 

L 

L 

Q = d 

Qi 

Q2 

Q3 

Q4 

Qs 

Qs 

Q7 


H 

L 

d 

H 

L 

L 

Qo 

Q = d 

Q2 

Q3 

Q4 

Qs 

Qs 

Q7 

Addressable latch 

H 

L 

d 

L 

H 

L 

Qo 

Qi 

0 

II 

Q. 

Q 3 

Q4 

Qs 

Qs 

Q7 


• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


H 

L 

d 

H 

H 

H 

Qo 

Qi 

Q2 

Q 3 

Q4 

Qs 

Qs 

0 

II 

Q. 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

X = Don’t care. 

d = HIGH or LOW data one setup time prior to the LOW-to-HIGH Enable transition. 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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LOGIC PRODUCTS 


LATCH 


FAST54/74F259 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -I- 7.0 

- 0.5 to -F 7.0 

V 

V|N 

Input voltage 

- 0.5 to -f 7.0 

-0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to -F 5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’I 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 



I 

„ 

20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

' A 

Com’l 

0 


70 

X 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



PARAMETER 

TEST CONDITIONS^ 


54/74F259 

UNIT 

Min 

Typ2 

Max 

X 

o 

> 

HIGH-level output voltage 

Vcc=MIN, V|l=MAX, Ioh=MAX, 
V,h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc=MIN, V,h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

•| 

— 

Input clamp current at 
maximum input voltage 

Vcc=I^AX, V,= 7.0V 



1.0 

mA 

•iH 

HIGH-level input current 

Vcc=IVIAX, V|=2.7V 



20 

IjlA 

•iL 

LOW-level input current 

Vcc=MAX, V| = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 

-90 

-150 

mA 

•cc 

Supply current"^ (total) 

Vcc=MAX 

IccH Output HIGH 



40 

mA 

•ccL Output LOW 



75 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/v = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. f^ie use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with the inputs grounded and the outputs open. 
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LOGIC PRODUCTS 


LATCH 


FAST54/74F259 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 500Q 

Ta. 

Vcc = Mil 

Cl = 50pF 

RL = 500fi 

Ta, 

Vqo = Com’l 
Cl = 50pF 
RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 
tpHL Enable to output 

Waveform 1 

6.0 

3.0 

8.0 

5.0 

10.5 

7.0 



1^9 

12.0 

7.0 

ns 

tpLH Propagation delay 
tpHL Data to output 

Waveform 2 


6.5 

4.5 

9.0 

6.5 



H 

Bl 


tpLH Propagation delay 
tpHL Address to output 

Waveform 3 









Propagation delay 

Master Reset to output 

Waveform 4 

5.0 

7.0 

9.0 



5.0 

10.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 





54/74F 

54F 

74F 



PARAMETER 

TEST CONDITIONS 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 

T 

Vcc 
Cl = 
Rl = 

A> 

= Mil 
50pF 
50012 

1 

Vcc = 
Cl = 
Rl = 

’a> 

Com’l 

50pF 

50012 

UNIT 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tw 

Enable pulse width 

Waveform 1 

4.0 



4.0 


4.0 


ns 

tw 

Master Reset pulse width 

Waveform 4 

4.0 



4.0 


4.0 


ns 

ts(H) 

Setup time HIGH, 

Data to Enable 

Waveform 5 

4.0 



4.0 


4.0 


ns 

ts(L) 

Setup time LOW, 

Data to Enable 

Waveform 5 

4.0 



4.0 


4.0 


ns 

th(H) 

Hold time HIGH, 

Data to Enable 

Waveform 5 

1.0 



1.0 


1.0 


ns 

th(l-) 

Hold time LOW, 

Data to Enable 

Waveform 5 

1.0 



1.0 


1.0 


ns 

^s 

Setup time, Address 
to Enable^®) 

Waveform 6 

4.0 



4.0 


4.0 


ns 

th 

Hold time. Address 
to Enable*'^) 

Waveform 6 

0 



0 


0 

_i 

ns 


NOTES 

a. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 
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LOGIC PRODUCTS 


LATCH 


FAST54/74F259 


AC WAVEFORMS 
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LOGIC PRODUCTS 


LATCH 

FAST54/74F259 

TEST CIRCUITS AND WAVEFORMS 

1- 



TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zquj of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

♦thl 

54/74F 

3.0V 

IMHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUO 15 


8-BIT COUNTER 


FAST 54/74F269 


Preliminary 


8-Bit Bidirectional Binary Counter 


• Synchronous counting 
and loading 

• Built-in lookahead carry 
capability 

• Count frequency 100MHz 
typ 

• Supply current 65mA typ 


DESCRIPTION 

The ’F269 is a fully synchronous 8 -stage 
up/down counter featuring a preset capa¬ 
bility for programmabie operation, carry 
lookahead for easy cascading and a U/D 
input to control the direction of counting. 
All state changes, whether in counting or 
parallel loading, are initiated by the rising 
edge of the clock. 


TYPE 

TYPICAL fMAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F269 

100MHz 

65mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0‘»Cto -»-70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55°C to + 125‘'C 

Plastic DIP 

N74F269N 


Plastic SO 

N74F269D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

P0-P7 

Parallel Data Inputs 

1 . 0 / 1.0 

20/.tA/0.6mA 

PE 

Parallel Enable Input (Active LOW) 

1 . 0 / 1.0 

20i:4A/0.6mA 

U/D 

Up-Down Count Control Input 

1 . 0 / 1.0 

20/iA/0.6mA 


Count Enable Parallel Input (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

GET 

— 

Count Enable Trickle Input (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

CP 

Clock Input 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

TC 

Terminal Count Output (Active LOW) 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

Q 0 -Q 7 

Flip-Flop Outputs 

50/33 

1 mA/ 20 mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


8-BIT COUNTER 


FAST 54/74F269 


Preliminary 


LOGIC DIAGRAM 



LOAD CONTROL 




DOWN 

ClP + ClT 

56 

Q1+Q0 + UP 
CEP + CiT 

51+56 +DOWN 
Q2 + Q1+Q0 + UP 
CEP + ClT 
02 + 51+56 +DOWN 
Q3 + Q2 + Q1 +QO + UP 
CEP + ClT 
53 + 52 + 51+56+DOWN 
Q4 + Q3 + Q2 + Q1+Q0 + UP 
CEP + CET 
54 + 53 + 02 +5i+56+DOWN 
Q5 + Q4 + Q3 + Q2 + Q1+Q0+UP 
ClP + CET 

55 + 54 +53+52 +5!+56 + DOWN 
06+ 05 +04 +03 +02 +01+00 +UP 
UlP + CET 

56 +55 +54 + 03 + 52 + 5T + 56 + DOWN 


Bi+i^ST-p r~)o-1 


LOAD FFO " 
TOGGLE QQ 

1 

D 

LOAD FF1 

TOGGLE 

I 

D 09 

LOAD FF2 

TOGGLE ^2 

I 

° Q3 

LOAD FF3 ^ 

TOGGLE Q3 

I 

D Qa 

LOAD FF4 

TOGGLE 

I 

D Qr 

LOAD FF5 

TOGGLE ^5 

I 

LOAD FF6 

TOGGLE ^6 

I 

LOAD FF7 

TOGGLE °7 


-^>0—0 c 
-^o-oc 


-J>o-oc 

-^o-oc 


-^o—oc 


-^o-oc 


-I>,l_^^?oad ppt 

—I ) o- [toggle Qt — 

0->o— I 


-^0—0 c 


07 + 06 + 05 + 04 + 03 + 02 + 01 +O0 +UP 
CET 

07 + 06 + 05 + 04 + 03 + 02 + 01 +56+ DOWN 




FUNCTION TABLE 


1 



1^ 



L 

X 

X 

X 

A 

Parallel load all 
flip flops 

H 

H 

X 

X 

A 

Hold 

H 

X 

H 

X 

A 

Hold (TC held high) 

H 

L 

L 

H 

A 

Count up 

H 

L 

L 

L 

A 

Count down 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to -1- 7.0 

- 0.5 to -1- 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -t- 5 

- 30 to -1- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to + Vq 0 

— 0.5 to -1 - Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -f-125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

MU 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

"C 

'a 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


8-BIT COUNTER FAST 54/74F269 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F269 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN,V,l=MAX, Ioh=MAX, 
V,H= MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN,V,h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V|=7.0V 


5 

100 

mA 

liH HIGH-level input current 

Vcc=MAX, V| = 2.7V 


1 

20 

/.A 

lii_ LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-115 

-150 

mA 

Ice Supply current (total) 

Vcc=MAX 

IccH Outputs HIGH 


50 

70 

mA 

IccL Outputs LOW 


80 

100 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25'’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fbe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 






54/74F 


54F 

1 1 





T^ 

ft=-t-25°C 

Ta, Vcc 

Ta,' 

Vcc 



PARAMETER 

TEST CONDITIONS 

Vcc=+5.0V 

Cl = 50pF 

Mil 

Cl = 50pF 

ComT 

Cl = 50pF 

UNIT 




1 

Rl = 500U 

Rl = 

500Q 

Rl = 

soon 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Waveform 1 

80 

100 


60 


70 


MHz 

tpLH 

CP to On 

Waveform 1 

3.0 

6.0 

10.0 

2.5 

12.0 

2.5 

11.0 

ns 

tpHL 

CP to On 

4.5 

7.5 

10.0 

4.0 

12.0 

4.0 

11.0 

tpLH 

U/D to TC, 

CET to TC 

Waveform 1 

6.0 

10.0 

15.0 

5.0 

17.0 

5.0 

16.0 

ns 

*PHL 

CP to TC 

5.0 

8.0 

15.0 

4.0 

17.0 

4.0 

16.0 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


8-BIT COUNTER FAST 54/74F269 


Preliminary 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25«C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 500D 

Ta, Vcc 

Com’! 

Cl=50pF 

RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

t 3 (H) Data to CP 

ts(L) Data to CP 

Waveform 2 

5.0 

5.0 



6.0 

6.0 


5.0 

5.0 


ns 

th(H) Data to CP 

th(L) Data to CP 

Waveform 2 

0 

0 



B 

■ 

0 

0 


ns 

tgiH) PE to CP 

ts(L) PE to CP 

Waveform 2 

12 

12 


■ 

B 


12 

12 


ns 

th(H) PE to CP 

th(L) PE to CP 

Waveform 2 

0 

0 

■ 

■ 

B 

■ 

B 



ts(H) CET or CEP to CP 

ts(L) CET or CEP to CP 

Waveform 2 

m 




■ 

B 


ns 

th(H) CET or CEP to CP 

th(L) CEP or CET to CP 

Waveform 2 

n 


■ 



B 


ns 

tvj,(H) Clock pulse width 

Waveform 1 

5 



7 


6 


ns 


2 

AC WAVEFORMS 


U/D, CET, CP TO OUTPUT Q^, TC DELAYS 
AND CLOCK PULSE WIDTH 


DATA SETUP AND HOLD TIMES 




U/5, CET, 
CP 


U —‘w— 4 


-<phlH 






% 



Waveform 1 


Waveform 2 


Vm = 1.5V 
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LOGIC PRODUCTS 


8-BIT COUNTER 

FAST 54/74F269 

usma 

TEST CIRCUITS AND WAVEFORMS 



TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

<PLZ 

closed 

*PZL 

closed 

All other 

open 


DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

C|_= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F273 


Preliminary 


Octal D Flip-Flop 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F273 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to + 125®C 

Plastic DIP 

N74F273N 


Plastic SO 

N74F273D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

D 0 -D 7 

Data Inputs 

1.0/0.033 

20 ^A/ 20 /iA 


Master Reset (Active LOW) 

1.0/0.033 

20ixAI20fiA 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/0.033 

20iiAI20fiA 

D 

0 

D 

Data Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


• High impedance NPN 
base inputs for reduced 
loading (20/tA in LOW and 
HIGH states) 

• ideal buffer for MOS 
microprocessor or 
memory 

• Eight edge-triggered 
0-type flip-flops 

• Buffered common clock 

• Buffered, asynchronous 
Master Reset 

• See ’F377 for Clock 
Enable version 

• See ’F373 for transparent 
latch version 

• See ’F374 for 3-State 
version 

DESCRIPTION 

The ’F273 has eight edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
and Master Reset (MR) Inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. 


All outputs will be forced LOW indepen¬ 
dently of Clock or Data Inputs by a LOW 
voltage level on the MR input. The device 
is useful for applications where the true 


output only is required and the Clock and 
Master Reset are common to all storage 
elements. 


PIN CONFIGURATION 


MR \T 



Qo [I 


g 



m 



S 












g 






]T] CP 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F273 


Preliminary 


LOGIC DIAGRAM ___ 

Dq D2 O3 D4 D5 D0 D7 



H = HIGH voltage level steady state, 
h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don’t care. 

I = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -1-7.0 

- 0.5 to - 1 - 7.0 

V 

V,N 

Input voltage 

- 0.5 to -f 7.0 

-0.5 to -1-7.0 

V 

l|N 

Input current 

-30to -1-5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

0 to 70 

“C 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

Dn 

Qn 

Reset (clear) 

L 

X 

X 

L 

Load “1” 

H 

t 

h 

H 

Load “0” 

H 

t 

_!_ 

L 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F273 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F273 

UNIT 

Min 

Typ2 

Max 

X 

o 

> 

HIGH-level output voltage 

Vcc= MIN, V|H = MIN, V,L= MAX 

Mil 

2.5 



V 

Voh=MAX 

Com’l 

2.7 



V 

< 

p 

LOW-level output voltage 

Vcc=MIN, V,h = MIN, V|l=MAX, Iol = 

MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

I Input clamp current at 

' maximum input voltage 

Vcc=MAX, V|=7.0V 



1.0 

mA 

l|H 

HIGH-level input current 

Vcc=MAX, V, = 2.7V 



20 

mA 

l|L 

LOW-level input current 

Vcc=MAX, V, = 0.5V 



-20 

mA 

•os 

Short-circuit output current^ 

Vcc= max 

-40 


- 100 

mA 

•cc 

Supply current"^ (total) 

Vcc=MAX 


50 

60 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V^c = 5V, T/:^ = 25 °C. 

3. Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

4. Measure Iqq after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to all Data inputs and the Master Reset input. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

R|^ — 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta,Vcc 

Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX 

Maximum Clock Frequency 

Waveform 1 

100 



70 


80 


MHz 

^PLH 

Propagation Delay 



7 


■■■ 





tpHL 

Clock to Output 

Waveform 1 


8 


■1 





tpLH 

Propagation Delay 



8 




4.0 

12 


tpHL 

MR to Output 

Waveform 2 


8 




4.0 

12 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

TArVcc 

Com’l 

Cl = 50pF 

Rl = 5000 

Min 



UJQI 

mmm 

Min 

Max 

fw(L) 

Clock pulse width (LOW) 

Waveform 1 






4 



tw 

Master Reset pulse width 

Waveform 2 






4 



ts(H) 

Setup time, HIGH data to CP 

Waveform 3 






3 



th(H) 

Hold time, HIGH data to CP 

Waveform 3 






1 



ts(L) 

Setup time, LOW data to CP 

Waveform 3 






3 



th(l-) 

Hold time, LOW data to CP 

Waveform 3 






1 



^rec 

Recovery time, ^ to CP 

Waveform 2 






3 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F273 


Preliminary 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


CP 

Q 


U- 

I ■ «w —H - 

^ \ 


I 


‘PHL-j 

\2L 


L 


*PLH^ 


\_ 


Waveform 1 


MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 





K*PHL-*1 


■\l!:_ f 

Waveform 2 


DATA SET-UP AND HOLD TIMES 



Vm = 1.5V 

The shaded areas indicate when the input is permitted to change for predictabie output performance. 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Ci^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rx = Termination resistance should be equal to Zqut Pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

I INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

»TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 


FAST 54/74F280A 


9-Bit Odd/Even Parity Generator/Checker 


• High impedance NPN 
base inputs for reduced 
ioading (20 /lA in LOW 
and HiGH states) 

• Buffered inputs — one 
normaiized ioad 

• Word iength easily 
expanded by cascading 

DESCRIPTION 

The ’F280A is a 9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data 
retrieval systems. Both Even and Odd par¬ 
ity outputs are available for generating or 
checking even or odd parity on up to 9 bits. 

The Even parity output (E^) is HIGH when 
an even number of Data inputs (Iq-Is) are 
HIGH. The Odd parity output (Eq) is HIGH 
when an odd number of Data inputs are 
HIGH. 

Expansion to larger word sizes is accom¬ 
plished by tying the Even outputs of 
up to nine parallel devices to the Data 
inputs of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 25ns with the ’F280A. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 

74F280A 

9.0 ns 

26 mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc * 5V ± 5%; Ta = O^C to 70*0 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= - 55«C to -H25'»C 

Plastic DIP 

N74F280AN 


Plastic SO 

N74F280AD 


Ceramic DIP 


S54F280AF 

Ceramic LLCC 


S54F280AG 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is-20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

io"'8 

Data Inputs 

1.0/0.033 

20^AI2QixA 

^E> ^0 

Parity Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


•e □! 


Jllvcc 

•tq: 



NC [T 



'8[T 


U] >3 

Ee[i: 





J] h 

GNdCE 


T] 'o 


LOGIC SYMBOL 

8 9 10 11 12 13 1 24 


'O h '2 '3 U ‘5 «6 ‘7 '8 

Ee Eq 

5 6 

Vcc =Pin14 
GND=Pin 7 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER FAST 54/74F280A 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS 

OUTPUTS 

Number of HIGH Data 
inputs ((o-ls) 


^0 

Even — 0,2,4,6,8 

H 

L 

Odd — 1,3,5,7,9 

L 

H 


L = LOW voltage level 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to 4-7.0 

-0.5 to 4-7.0 

V 

V,N 

Input voltage 

- 0.5 to 4- 7.0 

- 0.5 to 4- 7.0 

V 

*IN 

Input current 

- 30 to 4- 5 

- 30 to 4- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -H Vqq 

— 0.5 to 4- Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to 4-125 

Oto 70 

X 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CO 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 


FAST 54/74F280A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 




54/74F280A 

UNIT 

IC9I v^uivuiiiurid 


Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc = MIN, V,l=MAX, 

Ioh = MAX 

Mil 

2.5 

3.4 


V 

VOH 

V,h = MIN 

Com’l 

2.7 

3.4 


V 

d 

> 

LOW-level output voltage 

Vcc = min, V,h = MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

Vcc = MIN, I, = I,k 


-0.73 

-1.2 

V 

j Input clamp current at maximum input 

' voltage 

Vcc = max, V, = 7.0V 


0.5 

1 

mA 

l|H 

HIGH-level Input current 

Vcc = max, V, = 2.7V 


4.0 

20 

mA 

l|L 

LOW-level input current 

Vcc = max, V, = 0.5V 


-0.1 

-20 

/^A 

•os 

Short-circuit output current^ 

Vcc=MAX,Vo=0.0V 

-60 

-114 

-150 

mA 

•cc 

Supply current"' (total) 

< 

o 

II 

MAX 



26 

35 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicable type. 

2. All typical values are at Vqq = 5V, = 25 "C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. 1q 0 is measured with all inputs grounded and all outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 




54/74F 

54F 

74F 




T 

A =4.2500 

Ta,M 

^cc = 

H 

> 

<. 

CC” 


PARAMETER 

TEST CONDITIONS 

V 

cc= +5.0V 

Mil 

Com’l 

UNIT 




Cl = 50pF 

Ul = 

50pF 

Ul = 

50pF 





Rl = 5000 

Rl = 

5000 

Rl = 

5000 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH Propagation delay 

VA/iiv/Af1 A 0 

5.0 

7.0 

9.0 

5.0 

11.0 

5.0 

10.0 


tpHL Data to Even output 

VVClV^IUlillO I (X ^ 

9.0 

11.1 

13.0 

7.0 

17.0 

7.5 

14.5 

ns 

tpLH Propagation delay 

Waveforms 1 & 2 

6.5 

8.6 

10.5 

6.5 

12.0 

6.5 

11.0 


tpHL Data to Odd output 

7.0 

9.1 

11.0 

5.0 

16.0 

6.0 

13.0 



NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

WAVEFORM FOR NON INVERTING OUTPUTS 

V|N 

f' ■ 

V" . 

V|N ^ 

X''“ 7 




VOH 

^ Vm 


r'PLHH 

\/— VoH 

VqUT 


VOUT 



Vm = 1.5V 

*OL 


Vm = 1.5V 

■ ''OL 


Waveform 1 



Waveform 2 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 

FAST 54/74F280A 

TEST CIRCUITS AND WAVEFORMS 



TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


4-BIT ADDER 


FAST 54/74F283 


Preview 


4-Bit Binary Fuil Adder With Fast Carry 


• High-speed 4-bit binary 
addition 

• Cascadabie in 4-bit 
increments 

• Fast internal carry 
lookahead 

DESCRIPTION 

The ’F283 adds two 4-bit binary words (A^ 
plus Bn) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(E-, - and the outgoing carry (Gout) ac¬ 
cording to the equation: 

C|N + (Ai + Bi) -I- 2(A2 -f B2) •+ 4(A3-f- B3) 

-F 8(A4 + B4) = E-| -F 2 . 1^2 "F 4S3 -F 8L4 

+ I 6 C 0 UT 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F283 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70^>C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - SS’C to -F 125«C 

Plastic DIP 

N74F283N 


Plastic SO 

N74F283D 


Ceramic DIP 


S54F283F 

Ceramic LLCC 


S54F283G 


NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


where (-F)= plus. 


Due to the symmetry of the binary add func¬ 
tion, the ’F283 can be used with either 
all active HIGH operands (positive logic) or 
all active LOW operands (negative logic)— 
see Function Table. In case of all active 
LOW operands the results L 1 -E 4 and Cqut 
should be interpreted also as active LOW. 
With active HIGH inputs, C|n cannot be 
left open; it must be held LOW when no 
“carry in” is intended. Interchanging in¬ 
puts of equal weight does not affect the 
operation, thus Gin, A-,, B-, can arbitrarily 
be assigned to pins 5, 6 , 7, etc. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

> 

> 

A Operand Inputs 

1 . 0 / 2.0 

20^A/1.2mA 

B 1 -B 4 

B Operand Inputs 

1 . 0 / 2.0 

20/iA/1.2mA 

C|N 

Carry Input 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

E,-E 4 

Sum Outputs 

50/33 

1.0mA/20mA 

CoUT 

Carry Output 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20/iA in the HIGFI state and the 0.6mA in the LOW state. 


PIN CONFIGURATION 

















^^^R|g 


SH^^R 








LOGIC SYMBOL 


3 2 14 15 12 11 
A-j B-( A2 82 A3 B3 A4 B4 

1 C|N Cqut 

El E2 S3 E4 


4 1 13 10 


Vcc = Pin 16 
GND=Pin8 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 



FUNCTION TABLE 


PINS 

C|N 

Ai 

A 2 

A 3 

A 4 


B 2 

B 3 

B 4 


E 2 

S 3 

S 4 

CouT 

Logic Levels 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

H 

Active HIGH 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 

0 

1 

Active LOW 

1 

1 

_1 

_2_j 

1 

0 

0 

1 

1 

0 

0 

0 

1 

1 

0 


H = LOW voltage level 
L = LOW voltage level 


Example; 

1001 

1010 

10011 

(10 + 9=19) 

(carry + 5 + 6= 12) 
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LOGIC PRODUCTS 


4-BIT ADDER 


FAST 54/74F283 


Preview 


Due to pin limitations, the intermediate car¬ 
ries of the ’F283 are not brought out for use 
as inputs or outputs. However, other means 
can be used to effectively insert a carry into, 
or bring a carry out from, an intermediate 
stage. Figure a shows how to make a 3-bit 
adder. Tying the operand inputs of the fourth 
adder (A 3 , 63 ) LOW makes S 3 dependent only 
on, and equal to, the carry from the third 
adder. Using somewhat the same principle. 
Figure b shows a way of dividing the ’F283 
into a 2-bit and a 1 -bit adder. The third stage 
adder (Ag, Bg, S 2 ) is used merely as a means 
of getting a carry (C^q) signal into the fourth 
stage (via A 2 and B 2 ) and bringing out the 
carry from the second stage on S 2 . Note that 
as long as A 2 and 83 are the same, whether 
HIGH or LOW, they do not influence S 2 . Simi¬ 
larly, when A 2 and B 2 are the same the carry 
into the third stage does not influence the 
carry out of the third stage. Figure c shows a 
method of implementing a 5-input encoder, 
where the inputs are equally weighted. The 
outputs Sq, S., and $2 present a binary num¬ 
ber equal to the number of inputs I 1 -I 5 that 
are true. Figure d shows one method of imple¬ 
menting a 5-input majority gate. When three 
or more of the inputs l^-lg are true, the output 
Mg is true. 


C10 




Figure a. 3-Bit Adder Figured. 2-Bit and 1-Bit Adders 




Figure d. 5-Input Majority Gate 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage | 

- 0.5 to - 1 - 7.0 

-0.5 to - 1 - 7.0 

V 

V,N 

Input voltage 

- 0.5 to -h 7.0 

- 0.5 to - 1 - 7.0 

V 

•in 

Input current 1 

- 30 to +5 

- 30 to + 5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

— 0.5 to -H Vqq 

— 0.5 to -H Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to - 1 -125 

Oto 70 

°C 
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LOGIC PRODUCTS 


4-BIT ADDER FAST 54/74F283 


Preview 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

_1 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless other\A/ise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F283 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= MIN, V,L= MAX, loH= •^AX 

Mil 

2.5 

3.4 


V 

VOH 

V,h = MIN 


Com’l 

2.7 

3.4 


V 

d 

> 

LOW-level output voltage 

Vcc=iVIIN, V|h=MIN, V|l 

= MAX, loL = 

MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, 

1 = IlK 



-0.73 

- 1.2 

V 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

IJlA 

IlH 

HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

mA 

1 

LOW-level input current 

Vcc=IVIAX, V| = 0.5V 

A 1 -A 4 , 6^-64 



- 1.2 

mA 

ML 

C,N 


-0.4 

- 0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

- 150 

mA 

•cc 

Supply current'^ (total) 

Vcc= MAX 



55 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, Ty!i^= 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

'cc should be measured with all outputs open and the following conditions; 

Condition 1; all inputs grounded 

Condition 2: all B inputs LOW, other inputs at 4.5V 

Condition 3: all inputs at 4.5V. 
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LOGIC PRODUCTS 


4-BIT ADDER 


FAST 54/74F283 


Preview 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = -l-25*C 

Vcc = +5.0V 

Cl = 50pF 

Rl = soon 

Ta, Vcc 

Mil 

Cl = SOpF 

Rl = soon 

Ta, Vcc 
Com’l 

Cl = SOpF 

Rl = soon 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

Waveforms 1 and 2 

3.5 

7.0 

9.9 

3.5 

14.0 

3.5 

10.5 

ns 

Vhl Cin to 2^1 


4.0 

7.0 

9.5 

4.0 

14.0 

4.0 

10.5 


tpLH Propagation delay 

Waveforms 1 and 2 

4.0 

7.0 

9.5 

4.0 

14 

4.0 

10.5 

ns 

tpHL Aj or Bj to Ej 


3.5 

7.0 

9.5 

3.5 

14 

3.5 

10.5 


tpLH Propagation delay 

Waveform 2 

3.5 

5.7 

7.5 

3.5 

10.5 

3.5 

8.5 

ns 

tpHL C|N to CquT 


3.0 

5.4 

7.0 

3.0 

10 

3.0 

8.0 


tpLH Propagation delay 

Waveforms 1 and 2 

3.5 

5.7 

7.5 

3.5 

10.5 

3.5 

8.5 

ns 

tpHL Aj or B| to Cqut 


3.0 

5.3 

7.0 

3.0 

10 

3.0 

8.0 



AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

V|N 


V|N 


L‘plh*| 

|-‘PHL«"| [•‘PLH-^ 

Vqut ^ ''m 


VOUT 



1.5V 

Waveform 1 


Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Ci^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

IMHz 

500ns 

2.5ns 

2.5ns 
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Preliminary 


Quad 2-Input Multiplexer With Storage 


• Fully synchronous 
operation 

• Select from two data 
sources 

• Buffered, negative edge 
triggered clock 


TYPE 

TYPICAL,f^AX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F298 

105MHz 

36mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -i- 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = ~ 55®C to + 125®C 

Plastic DIP 

N74F298N 


Plastic SO 

N74F298D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


DESCRIPTION 

This device is a high-speed Muitipiexer 
with storage. It selects 4 bits of data from 
two sources (Ports) under the control of a 
common Select input (S). The selected 
data is transferred to the 4-bit output 
register synchronous with the HIGH-^- 
LOW transition of the Clock input (CP). 
The 4-bit register is fully edge triggered. 
The Data inputs (Iq and li) and Select Input 
(S) must be stable only one setup time 
prior to the HIGH-to-LOW transition of the 
clock for predictable operation. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

ha» hb» ho hd 

Data Inputs 

1.0/1.0 

20/iA/0.6mA 

loa> ^Ob* *0o ^Od 

Data Inputs 

1.0/1.0 

20/iA/0.6mA 

S 

Select input 

1.0/1.0 

20/iA/0.6mA 


Clock Pulse Input 
(Active Falling Edge) 

1.0/1.0 

20piA/0.6mA 

Qai Qb> ^o Qd 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/*A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



LOGIC SYMBOL 


LOGIC SYMBOL (lEEE/lEC) 
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MULTIPLEXER 


FAST 54/74F298 


Preliminary 


LOGIC DIAGRAM 


s —t>o. 
( 10 ) 


( 11 ) 


-c^o- 


Vcc = Pin 16 
GND=Pin 8 
( ) Pin numbers 


'oa 





'lb 

( 1 ) 


'ob 



R 

CP 

S Q, 


•Oc 

(9) 


R 

CP 

S Qb 


(14) I 

Qb 



'1d 

I (6) 


>0d 



Qd 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

-0.5 to -1-7.0 

- 0.5 to - 1 - 7.0 

V 

l|N 

Input current 

- 30 to -1-5 

- 30 to +5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to + Vqq 

— 0.5 to + Vcc 

V 

I OUT 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

0 to 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

■B 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 



2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 

bhhh 

IIIIIBH 

imiii 

hbbh 

mA 

•oL 

LOW-level output current 




20 

mA 


Operating free-air temperature 

Mil 

-55 


125 

“C 

[HBi 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F298 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F298 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= MIN,V,l=MAX, Ioh = MAX, 

Mil 

2.5 

3.4 


V 

VOH 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

o 

> 

LOW-level output voltage 

Vcc= min, V,h = MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

1 , Input clamp current at maximum input voltage 

Vcc= max, V,= 7.0V 



0.1 

mA 

l|H 

HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 

/xA 

•iL 

LOW-level Input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

•cc 

Supply current"* (total) 

Vcc = MAX 


36 

46 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/^ = 25”C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HiGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Iqq is measured after applying a momentary 4,5V followed by ground to the Clock input, with all other inputs LOW and all outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -h25‘’C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta, 

Vcc = Mil 

Cl = 50pF 

RL = 500fi 

Ta, 

Vqq = Com’l 
Cl = 50pF 
Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

105 



90 


90 


MHz 

tpLH Propagation delay, 
tpHL Clock to Output 

Waveform 1 

3.5 

3.5 


7.0 

7.0 

3.0 

3.0 

10.0 

10.0 

3.5 

3.5 

9.0 

9.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 

T; 
^^cc^ 
Cl = 
Rl = 

= Mii 
50pF 
50012 

»- II II II 
jOO tc 

Com’l 

50pF 

50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tyy 

Clock pulse width 

Waveform 1 

5.0 



5.0 


5.0 


ns 

^S 

Setup time, Data to Clock 

Waveform 2 

4.0 



4.0 


4.0 


ns 

^n 

Hold time, Data to Clock 

Waveform 2 

0 



1.0 


1.0 


ns 

ts 

Setup time. Select to Clock 

Waveform 2 

8.0 



9.0 


9.0 


ns 

^h 

Hold time. Select to Clock 

Waveform 2 

0 



0 


0 


ns 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


DATA SETUP AND HOLD TIMES 


Waveform 1 


Waveform 2 


Vm=1.5V 

The shaded ares indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



NEGATIVE 

PULSE 


INPUT PULSE DEFINITIONS 

-tw-► 


-^tTLH(tr) 


fTHL(tf)—^ 

AMP 

^90% 


90%ir 



VM 

— tw— 

vmV 

l10% 

— ov 


Rl= Load resistor to GND, see AC CHARACTERISTICS for value. 
Cl = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance should be equal toZoyx Pulse 
Generators. 


INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

^TLH 

*THL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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FAST 54/74F299 


Preview 


8-lnput Universal Shift/Storage Register (3-State) 


• Common parallel I/O for 
reduced pin count 

• Additional Serial inputs 
and outputs for expansion 

• Four operating modes: 
Shift Left, Shift Right, 
Load and Store 

• 3-State outputs for bus- 
oriented applications 


DESCRIPTION 

The ’F299 is an 8 -bit universai shift/storage 
register with 3-state outputs. Four modes of 
operation are possible: hold (store), shift left, 
shift right and load data. The parallel load 
inputs and flip-flop outputs are multiplexed 
to reduce the total number of package pins. 
Additional outputs are provided for flip-flops 
Qo and Q 7 to allow easy serial cascading. A 
separate active-LOW Master Reset is used 
to reset the register. 

The ’F299 contains eight edge-triggered 
D-type flip-flops and the interstage logic 
necessary to perform synchronous shift left, 
shift right, parallel load and hold operations. 
The type of operation is determined by Sq 
and as shown in the Mode Select Table. 
All flip-flop outputs are brought out through 
3-state buffers to separate I/O pins that also 
serve as data inputs in the parallel load mode. 
Qo and Q 7 are also brought out on other pins 
for expansion in serial shifting of longer 
words. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F299 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0*0 to + 70«C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - 55®C to + 125®C 

Plastic DIP 

N74F299N 


Plastic SO 

N74F299D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOAD VALUE 
High/Low 

CP 

Clock Pulse Input (Active Rising Edge) 

1 . 0 / 1.0 

20/>iA0.6mA 

DSo 

Serial Data Input for Right Shift 

1 . 0 / 1.0 

20/iA/0.6mA 

DS 7 

Serial Data Input for Left Shift 

1 . 0 / 1.0 

20/jiAI0.6mA 

Sq, Si 

Mode Select Inputs 

1 . 0 / 2.0 

20^A/1.2mA 

Tar 

Asynchronous Master Reset Input 
(Active LOW) 

1 . 0 / 1.0 

20MA/0.6mA 

OEi,OE 2 

3-State Output Enable Inputs 
(Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

l/Oo, 1 /O 7 

Parallel Data Inputs or 

3-State Parallel Outputs 

1 . 0 / 1.0 
150/33 

20^A/0.6mA 

3.0mA/20mA 

Qqj Q? 

Serial Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20^A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


So [T 



bEi [T 






l/Oe [T 





16] I/O 7 

1 /O 2 (T 


ID 1/05 

i/Oo [T 


HI 1/03 

Qo U 


ID 1/01 






jD DSo 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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Preview 


A LOW signal on MR overrides the Select 
and CP Inputs and resets the flip-flops. All 
other state changes are initiated by the ris¬ 
ing edge of the clock. Inputs can change 
when the clock is In either state provided 


only that the recommended setup and hold 
times, relative to the rising edge of CP, are 
observed. 

A HIGH signal on either or ^2 disables 
the 3-state buffers and puts the I/O pins in 


the high impedance state. In this condition 
the shift, hold, load and reset operations can 
still occur. The 3-state buffers are also dis¬ 
abled by HIGH signals on both Sq and Si in 
preparation fora parallel load operation. 


LOGIC DIAGRAM 



FUNCTION TABLE 


INPUTS 

RESPONSE 

MR 

Si 

So 

CP 

L 

X 

X 

X 

Asynchronous Reset; Qq - Q 7 = LOW 

H 

H 

H 

t 

Parallel Load; I/On—On 

H 

L 

H 

t 

Shift Right; DSq—Qq, Qq-^Qi. etc. 

H 

H 

L 

1 

Shift Left; DS 7 -Q 7 , Q 7 -Q 6 , etc. 

H 

L 

L 

X 

Hold 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

t = LOW-to-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to -I-7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to -H 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to -F Vqq 

— 0.5 to ■+■ Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

Oto 70 

“C 
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Preview 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

Iqh 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F299 

— 

UNIT 

Min 

Typ2 

Max 




Ioh=MAX 

Mil 

2.4 



V 


HIGH-level output voltage 

Vcc=MIN, V,l=MAX 

Com’l 

2.7 



V 

''OH 

•oh = ~ 1mA 

Mil 

2.5 

3.4 


V 




Com’l 

2.7 

3.4 


V 


LOW-level output voltage 

Vcc=MIN, V|h=MIN, 

V,l=MAX, Iol = 

MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

- 1.2 

V 

•oZH 

Off-state output current, 
HIGH-level voltage applied 

Vcc=MAX, V,H = 

:MIN, Vo = 2.4V 



2 

0 

/jiA 

'OZL 

Off-state output current 
LOW-level voltage applied 

Vcc=MAX, V,H = 

= MIN, Vo=0.5V 



-2 

-650 

/jlA 

1 Input current at maximum 

' input voltage 

Vcc = max, V|= 7.0V 


5 

100 

txA 

l|H 

HIGH-level input current 

Vcc= max, V, = 2.7V 


1 

20 

/.A 


LOW-level input current 

Vcc = MAX, V, = 0.5V 

Sqj S-1 



-1.2 

mA 

'iL 

Other inputs 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc = 

= MAX 


-60 

-80 

-150 

mA 




IccH Outputs HIGH 




mA 

•cc 

Supply current (total) 

Vcc = max 

•ccL Outputs LOW 



92 

mA 




•ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/^= 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500fi 

Ta,Vcc 

Mil 

Cl = 50pF 

Rl 500D 

Ta, Vcc 
Com’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Uax Maximum Input Frequency 

Waveform 2 

70 

100 




70 


MHz 

tpLH Propagation Delay 

^PHL fo Qo or Q 7 

Waveform 2 

4.0 

3.5 

7.0 

6.5 

9.0 

8.5 



4.0 

3.5 

10 

9.5 

ns 

tpLH Propagation Delay 

fpHL CP to I/On 

Waveform 2 

4.0 

5.0 

7.0 

8.5 

9.0 

11 



4.0 

5.0 

10 

12 

ns 

Propagation Delay 
MRtoQoorQy 

Waveform 3 

4.5 

7.5 

9.5 



4.5 

10.5 

ns 

Propagation Delay 

MR to I/On 

Waveform 3 

6.5 

11 

14 



6.5 

15 

ns 

fpzH Output Enable Time 

tpzL 

Waveform 4 
Waveform 5 

3.5 

4.0 

6.0 

7.0 

8.0 

10.0 



3.5 

4.0 

9.0 

11 

ns 

Output Disable Time 

tpLZ 

Waveform 4 
Waveform 5 

2.5 

2.0 

4.5 

4.0 

6.0 

5.5 



2.5 

7.0 

6.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Tai Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup Time, HIGH or LOW 

tg (L) So or Si to CP 

Waveform 1 

8.5 

8.5 





8.5 

8.5 


ns 

th (H) Hold Time, HIGH or LOW 

th (L) So or S-i to CP 

Waveform 1 

0 

0 





0 

0 


ns 

ts (H) Setup Time, HIGH or LOW 

ts(L) I/On, DSo, DS 7 toCP 

Waveform 1 

5.0 

5.0 





— 

5.0 

5.0 


ns 

th (H) Hold Time, HIGH or LOW 

th(L) I/On, DSo, DS7 to CP 

Waveform 1 

2.0 

2.0 





2.0 

2.0 


ns 

tw (H) Qp pyise Width, HIGH or LOW 

iw m 

Waveform 2 

7.0 

7.0 





7.0 

7.0 


ns 

tw(L) impulse Width LOW 

Waveform 3 

7.0 





7.0 


ns 

. Recovery Time 

MR to CP 

Waveform 3 

7.0 

i 





7.0 


ns 
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Ds 


Qd 


\ 




Waveform 1 


MASTER RESET PULSE WIDTH 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 


MR 

MR 


3a 


Vm 


/ 


Vm 






Vm 


/ 


Waveform 3 



Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 



3 STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

*PLZ 

closed 

fpZL 

closed 

All other 

open 


NEGATIVE 

PULSE 


DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Ci^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

»THL 

3.0V 

IMHz 

500ns 

2.5ns 

2.5ns 
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8-Bit Serial/Parallel Register With Sign Extend (3-State) 


• Muitipiexed paraiiei i/0 
ports 

• Separate Seriai input and 
output 

• Sign extend function 

• 3-State outputs for bus 
appiications 


DESCRIPTION 

The ’F322 is an 8 -bit shift register with pro¬ 
vision for either serial or parallel loading 
and with 3-State parallel outputs plus a bi- 
state Serial output. Parallel Data inputs and 
outputs are multiplexed to minimize pin 
count. State changes are initiated by the 
rising edge of the clock. Four synchronous 
modes of operation are possible: hold 
(store), shift right with serial entry, shift 
right with sign extend, and para llel lo ad. An 
asynchronous Master Reset (M/R) input 
overrides clocked operation and clears the 
register. 

The ’F322 contains eight D-type edge-trig¬ 
gered flip-flops and the interstage gating 
required to perform right shift and the intra¬ 
stage gating necessary for hold and syn¬ 
chronous parallel load operations. A LOW 
signal on RE enables shifting or parallel 
loading, while a HIGH signal enables the 
hold mode. A HIGH signal on S/P enables 
shift right, while a LOW signal disables the 
3-State output buffers and enables parallel 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F322 


60mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T/v = 0®C to + ZO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = ~ SS^C to + 125®C 

Plastic DIP 

N74F322N 


Plastic SO 

N74F322D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

RE 

Register Enable Input (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

S/P 

Serial (HIGH) or Parallel (LOW) Mode 
Control Input 

1 . 0 / 1.0 

20/iA/0.6mA 


Sign Extend Input (Active LOW) 

1.0/3.0 

20/^A/1.8mA 

S 

Serial Data Select Input 

1 . 0 / 2.0 

20 MA/ 1 . 2 mA 

Dq, D-, 

Serial Data Inputs 

1 . 0 / 1.0 

20/tA/0.6mA 

CP 

Clock Pulse Input (Active Rising Edge) 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

MR 

Asynchronous Master Reset Input 
(Active LOW) 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

OE 

3-State Output Enable Input (Active LOW) 

1 . 0 / 1.0 

20/tA/0.6mA 

Qq 

Bi-state Serial Output 

50/33 

1.0mA/20mA 

I/O 0 -I/O 7 

Multiplexed Parallel Data Inputs or 

1 . 0 / 1.0 

20/iA/0.6mA 

3-State Parallel Data Outputs 

150/33 

3.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as 20;tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


^[T 


2^ Vcc 

s/p [T 


ID S 

Do[T 


m ^ 

\107\T 


17] 

l/OsU 


ID l/Oe 

l/OalT 


ID I/O 4 

1 /O 1 {T 


ID 1/02 

OE [T 


ID i/oo 

MR IX 


IUqo 

GND [10 


ID CP 


LOGIC SYMBOL 


19 3 17 


1 _ 0 

S Do Di 

RE 

2 — 

S/P 

18-0 

SE 

11- 

CP 

8- 0 

OE 

M R I/O 7 l/Oe I/O 51 /O 41 /O 31 /O 21 /O 1 l/Oo Qo 


T'l 1 1 1 1 1 III 

9 4 16 5 15 6 14 7 13 12 


LOGIC SYMBOL (lEEE/lEC) 



5-246 


Signetics 











LOGIC PRODUCTS 


REGISTER 


FAST 54/74F322 


Preview 


loading. In the shift right mode a HIGH sig¬ 
nal on SE enables serial entry from either 
□o or D-i, as determined by the S input. A 
LOW signal on SE enables shift right but Q 7 


reloads its contents, thus performing the 
sign extend function required forthe’LS384 
Two’s Complement Multiplier. A HIGH sig¬ 
nal on OE disables the 3-State output buf¬ 


fers, regardless of the other control inputs. 
In this condition the shifting and loading 
operations can still be performed. 


LOGIC DIAGRAM 



FUNCTION TABLE 


MODE 

INPUTS 

OUTPUTS 

MR 

RE 

S/P 

SE 

S 

OE* 

CP 

I/O7 

l/Oe 

I/O5 

I/O4 

I/O3 

I/O2 

I/O1 

l/Oo 

Qo 

Clear 

L 

X 

X 

X 

X 

L 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

H 

X 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

L 

Parallel Load 

H 

L 

L 

X 

X 

X 

t 

I7 

•e 

I5 

I4 

I3 

•2 

if 

•0 

•0 

Shift Right 

H 

L 

H 

H 

L 

L 

t 

Do 

O7 

Oe 

O5 

O4 

O3 

O2 

Oi 

Oi 

H 

L 

H 

H 

H 

L 

t 

Di 

O7 

Oe 

O5 

O4 

O3 

O2 

Oi 

Oi 

Sign Extend 

H 

L 

H 

L 

X 

L 

t 

O7 

O7 

Oq 

O5 

O4 

O3 

O2 


Oi 

Hold 

H 

H 

X 

X 

X 

L 

t 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


•When the OE input is HIGH, all WOp terminals are at the high-impedance state; sequential operation or clearing of the register is not affected. 

NOTES 

1. l 7 -|Q = The level of the steady-state input at the respective I/O terminal is loaded into the flip-flop while the flip-flop outputs (except Qq) are isolated from the I/O terminal. 

2. Dq, D-| = The level of the steady-state inputs to the serial multiplexer input. 

3. 07-00 = The level of the respective Qp flip-flop prior to the last Clock LOW-to-HIGH transition. 

4. NC= No change; Z= High-Impedance Output State; H = HIGH Voltage Level; L= LOW Voltage Level; t = LOW-to-HIGH Clock Transition. 

5. t = LOW-to-HIGH clock transition. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to-F 7.0 

V 

V,N 

Input voltage 

- 0.5 to -F 7.0 

- 0.5 to -F 7.0 

V 

'in 

Input current 

- 30 to -1-5 

-30 to -f 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to -F 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -f 125 

0 to 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F322 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= IVIIN, V,L= MAX, loH= I^AX, 

Mil 

2.5 

3.4 


V 

''OH 

V,h = MIN 


Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc=i^'N, V,h=MIN, V,i 

.= MAX, loL = 

MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

•OZH 

Off-state output current, 
HIGH-level voltage applied 

Vcc=MAX, V,h=MIN, Vo = 2.4V 


2 

70 

fiA 

•OZL 

Off-state output current, 
LOW-level voltage applied 

Vcc= max, V,h= min, Vo = 0.5V 


-2 

-650 

fiA 

1 Inputcurrent at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

fiA 

•iH 

HIGH-level input current 

Vcc=iVIAX, V,= 2.7V 


1 

20 

AtA 




SE Input 



-1.8 

mA 

•iL 

LOW-level input current 

Vcc=IVIAX, V| = 0.5V 

S Input 



-1.2 

mA 



■ 

Other Inputs 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

•cc 

Supply current^ (total) 

Vcc = MAX, CP = HIGH, Output Disabled 


60 

84 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2 . All typical values are at V 00 = 5V, Ty(y = 25“C. 

3. Not more than one output should be shorted at a time. For testing Iqs. use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


5-248 


Sipretics 









LOGIC PRODUCTS 


REGISTER FAST 54/74F322 


Preview 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 


54F 

74F 

UNIT 

Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 500ft 

Ta. Vcc 
M il 

Cl = 50pF 
Rl = 500ft 

Tai Vcc 
C om’l 

Cl = 50pF 
Rl = 500ft 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAx Maximum clock frequency 

Waveform 1 

70 

90 




70 



tpLH Propagation delay 
^PHL CP to I/On 

Waveform 1 

4 

5 

7 

8.5 

9 

11 



4 

5 



tpLH Propagation delay 
^PHL CP to Qq 

Waveform 1 

3.5 

3.5 

7 

7 

9 

9 



3.5 

3.5 



Propagation delay 

MR to I/On 

Waveform 3 

6 

10 

13 



6 



Propagation delay 

MRtoQo 

Waveform 3 

5.5 

9.5 

12.0 



5.5 



tpzH Output enable time 
tpzL OE to I/On 

Waveform 4 
Waveform 5 

3 

4 

6.5 

8.5 

9 

11 



3 

4 



tpHz Output disable time 
tpLz OE to I/On 

Waveform 4 
Waveform 5 

2 

2 

4.5 

5 

6 

7 



2 

2 


m 

tp2H Output enable time 
tpzL S/P to I/On 

Waveform 4 
Waveform 5 

4.5 

5.5 

8 

10 

10.5 

14 



4.5 

5.5 


m 

tpHz Output disable time 
tpLz S/P to I/On 

Waveform 4 
Waveform 5 

5 

6 

9 

12 

11.5 

15.5 



5 

6 


m 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

RL = 500f2 

Ta, Vcc 
M il 

Cl = 50pF 
RL = 500fi 

Ta> Vcc 
Com’l 

Cl = 50pF 
RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 


ts(H) Setup time, HIGH or LOW 
ts(L) RE to CP 

Waveform 2 

12 

12 





13 

13 


ns 

th(H) Hold time, HIGH or LOW 
th(L) RE to CP 

Waveform 2 

0 

0 





0 

0 


ns 

ts(H) Setup time, HIGH or LOW 
ts(L) Do, or I/On to CP 

Waveform 2 

8 

8 





9 

9 


ns 

tf,(H) Hold time, HIGH or LOW 
th(L) Do, Di or I/On to CP 

Waveform 2 

2 

2 





3 

3 


ns 

ts(H) Setup time, HIGH or LOW 
ts(L) SE to CP 

Waveform 2 

I 

I 

7 

7 





8 

8 


ns 

th(H) Hold time, HIGH or LOW 
th(L) SE to CP 

Waveform 2 

2 

2 





2 

2 


ns 

ts(H) Setup time, HIGH or LOW 
ts(L) S/P to CP 

Waveform 2 

12 

12 





13 

13 


ns 

ts(H) Setup time, HIGH or LOW 
ts(L) S to CP 

Waveform 2 

8 

8 





9 

9 


ns 

th(H) Hold time, HIGH or LOW 
th(L) S or S/P to CP 

Waveform 2 

0 

0 





0 

0 


ns 

tvv(H) CP pulse width HIGH 

Waveform 1 

7 





7 


ns 

tvv(L) MR pulse width LOW 

Waveform 3 

7 





7 


ns 

tree Recovery time, MR to CP 

Waveform 3 

8 





8 


ns 
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Waveform 1 


Waveform 2 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


Waveform 3 


I^Voh-0.3V 


Waveform 4 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 5 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ 

closed 

tpZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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8-Bit Universal Shift/Storage Register 
With Synchronous Reset and Common I/O Pins 


• Common parallel I/O for 
reduced pin count 

• Additional Serial inputs 
and outputs for 
expansion 

• Four operating modes: 
Shift Left, Shift Right, 
Load and Store 

• 3-State outputs for bus- 
oriented applications 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F323 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70*C 

MILITARY RANGES 

Vcc*5V ±10 %;Ta“ -55«Cto -H25®C 

Plastic DIP 

N74F323N 


Plastic SO 

N74F323D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


DESCRIPTION 

The ’F323 is an 8 -bit universal shift/stor¬ 
age register with 3-state outputs. Its func¬ 
tion is similar to the ’F299 with the excep¬ 
tion of Synchronous Reset. Parallel load 
Inputs and flip-flop outputs are multi¬ 
plexed to minimize pin count. Separate se¬ 
rial inputs and outputs are provided for Qq 
and Q 7 to allow easy cascading. Four oper¬ 
ation modes are possible: hold (store), 
shift left, shift right and parallel load. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F{U.L) 

High/Low 

LOAD VALUE 
High/Low 

CP 

Clock Pulse Input (Active Rising Edge) 

1 . 0 / 1.0 

20^A/0.6mA 

DSo 

Serial Data Input for Right Shift 

1 . 0 / 1.0 

20MA/0.6mA 

DS 7 

Serial Data Input for Left Shift 

1 . 0 / 1.0 

20/iA/0.6mA 

Sq, S-i 

Mode Select Inputs 

1 . 0 / 2.0 

20^A/1.2mA 


Synchronous Reset Input (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

|iu 

lo 

lul 

10 

3-State Output Enable Inputs 
(Active LOW) 

1 . 0 / 1.0 

20^A/0.6mA 

0 

T 

0 

0 

Multiplexed Parallel Data Inputs or 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

3-State Parallel Data Outputs 

150/33 

3.0mA/20mA 

Qo, Q? 

Serial Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


So [T 



6ei (T 



6I2 [T 



I/Oe [T 



I/O 4 Cl 



1/02 Cl 



i/oo Cl 



Qo (T 






GND Qo 




LOGIC SYMBOL 




11 

18 

1 

19- 

50 

51 

OSo 

OS 7 

12 - 

CP 


Q 7 

2 ——4 

OE 

Qo i/Oi I/O 3 

I/O 5 I/O 7 

3 c 

SR 

l/Oo I/O 2 I/O 4 l/Oe 1 


7TTT7TTTTT 


9 8 7 13 6 14 5 15 4 16 


Vcc = Pin 20 

GND=Pin 10 
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Signetics 


5-253 




















LOGIC PRODUCTS 


REGISTER FAST 54/74F323 


INPUTS 

RESPONSE 

SR 

Si 

Sq 

CP 

L 

X 

X 


Synchronous Reset; 00-0/= LOW 

H 

H 

H 


Parallel Load; l/Op-Qn 

H 

L 

H 


Shift Right; DSq-Qo, Qq^Qi. etc.) 

H 

H 

L 


Shift Left; DS^—‘Q^, Q’7—Qg, etc. 

H 

H 

H 

X 

Hold 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don’t care 


Preview 


The ’F323 contains eight edge-triggered 
D-type flip-flops and the interstage logic 
necessary to perform synchronous reset, 
shift left, shift right, parallelToad and hold 
operations. The type of operation is deter¬ 
mined by Sq and as shown in the Mode 
Select Table. All flip-flop outputs are 
brought out through 3-state buffers to 
separate I/O pins that also serve as data 
inputs in the parallel load mode. Qg and Qj 
are also brought out on other pins for ex¬ 
pansion in serial shifting of longer words. 

A LOW signal on SR overrides the Select 
inputs and allows the flip-flops to be reset 
by the next rising edge of CP. All other 
state changes are also initiated by the 
LOW-to-HIGH CP transition. Inputs can 
change with the clock is in either state 
provided only that the recommended 


FUNCTION TABLE 


setup and hold times, relative to the rising 
edge of CP, are observed. 

A HIGH signal on either or OE2 dis¬ 
ables the 3-state buffers and puts the I/O 
pins in the high Impedance state. In this 


condition the shift, load, hold and reset 
operations can still occur. The 3-state buf¬ 
fers are also disabled by HIGH signals on 
both Sq and S., in preparation for a parallel 
load operation. 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

V|N 

Input voltage 

-0.5 to -1-7.0 

- 0.5 to -h 7.0 

V 

'in 

Input current 

- 30 to +5 

- 30 to -h 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

-0.5 to -1-5.5 

V 

'out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -h125 

Oto 70 

°C 
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RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CC 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

'oh 

HIGH-level output current 




-3 

mA 

'OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

"C 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F323 

UNIT 

Min 

Typ2 

Max 




Ioh=MAX 

Mil 

2.4 



V 


HIGH-level output voltage 

Vcc=MIN, V,l=MAX 

Com’l 

2.7 



V 

''OH 

loH= -1mA 

Mil 

2.5 

3.4 


V 




Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc=MIN, V,h=MIN, V|l=MAX, Iol = 

MAX 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

'OZH 

Off-state output current, 
HIGH-level voltage applied 

Vcc='VlAX, V,H = 

= MIN, Vo=2.4V 



2 

0 


'OZL 

Off-state output current 
LOW-level voltage applied 

Vcc=MAX, V,h = 

:MIN, Vo=0.5V 



-2 

-650 

/.A 

1 Input current at maximum 

' input voltage 

Vcc=IV!AX, V, = 7.0V 


5 

100 

/.A 

'iH 

HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 



LOW-level input current 

Vcc=MAX, V, = 0.5V 

Sq, 



-1.2 

mA 

ML 

Other inputs 


-0.4 

-0.6 

mA 

'os 

Short-circuit output current^ 

Vcc = 

MAX 


-60 

-80 

-150 

mA 




'ccH Outputs HIGH 




mA 

'cc 

Supply current (total) 

Vcc=MAX 

•ccL Outputs LOW 



92 

mA 




*ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, 1^= 25'’C. 

3. Not more than one output should be shorted at a time. For testing (qs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”)_ 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 


Ta= +25®C 

Vcc= +5.0V 
““ 50pF 

Rl = 500(2 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500(2 

Ta. Vcc 

Com’l 

Cl = 50pF 

R^ = 500(2 


Typ 

Max 

Min 

Max 

Min 

Max 

^MAX 

Maximum input frequency 

Waveform 1 

70 





70 

■H 


^PLH 

Propagation delay 

Waveform 1 


WM 

mm 



4.0 



^PHL 

CP to Qq or Q 7 






HHHI 

3.5 

■EEH 


^PLH 

Propagation delay 


9EQI 


WM 


umi 

4.0 



tpHL 

CP to I/On ^ 




11 






A 


Waveform 3 



8.0 






^PZH 

tpZL 

Output enable time 

Waveform 4 


HI 

10 

IH 


WM 





Waveform 3 

2.5 

4.5 

6.0 




7.0 


•■PHZ 

tpLZ 

Output disable time 

1 

Waveform 4 

2,0 

4.0 

5.5 

■1 


WM 

6.5 



AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 


Ta= +25®C 

Vcc= +5.0V 

Ci. = 50pF 

Rl = 500(2 


Ta, Vcc 
C om’l 

Cl = 50pF 

Rl = 500(2 

[IIQQIII 

BTI 

Max 

Min 




ts(H) Setup time, HIGH or LOW 

ts(L) So or Si to CP 

Waveform 2 

■j^H 


■ 


■ 



HI 

th{H) Hold time, HIGH or LOW 

th(L) So or Si to CP 

Waveform 2 

0 

0 


■ 






ts(H) Setup time, HIGH or LOW 

ts(L) I/On, DSo, DS 7 toCP 

Waveform 2 





■ 




th(H) Hold time, HIGH or LOW 

th(L) I/On, DSo, DS 7 to CP 

Waveform 2 

. I 


■ 

■ 


■ 


■ 

HI 

ts(H) Setup time, HIGH or LOW 

ts(L) SR to CP 

Waveform 2 

10 

10 








th(H) Hold time, HIGH or LOW 

th(L) SR to CP 

Waveform 2 

0 

0 








CP pulse width, HIGH or LOW 

Waveform 1 

7.0 

7.0 







ns 
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LOGIC PRODUCTS 


REGISTER FAST 54/74F323 



CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH DATA SETUP AND HOLD TIMES 



Waveform 1 Waveform 2 


3 STATE ENABLE TIME TO LOW LEVEL AND 3 STATE ENABLE TIME TO HIGH LEVEL AND 

DISABLE TIME FROM LOW LEVEL DISABLE TIME FROM HIGH LEVEL 
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LOGIC PRODUCTS 


REGISTER 


FAST 54/74F323 


Preview 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

tPLZ 

closed 

^PZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance should be equal to Zqut of pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

<TLH 

'THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


SHIFTER 


FAST 54/74F350 

4-Bit Shifter (3-State) 


• Shifts 4 bits of data to 0, 
1, 2, 3 piaces under 
control of two select lines 

• 3-State outputs for bus 
organized systems 


DESCRIPTION 

The ’F350 is a combination logic circuit 
that shifts a 4-bit word from 0 to 3 places. 
No clocking is required as with shift 
registers. 

The ’F350 can be used to shift any number 
of bits any number of places up or down 
by suitable interconnection. Shifting can 
be: 

1. Logical — with logic zeros filled in at 
either end of the shifting field. 

2. Arithmetic — where the sign bit is ex¬ 
tended during a shift down. 

3. End around — where the data word 
forms a continuous loop. 

The 3-State outputs are useful for bus in¬ 
terface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of the 
outputs. The outputs are in the HIGH im¬ 
pedance “off” state when OE is HIGH, and 
they are active when OE is LOW. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F350 

5.2ns 

24mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta= 0®C to -f- 70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto ■|-125®C 

Plastic DIP 

N74F350N 


Plastic SO 

N74F350D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

S-, 

Select Inputs 

1.0/2.0 

20;4A/1.2mA 

l- 3 "b 

Data Inputs 

1.0/2.0 

20/iA/1.2mA 

OE 

Output Enable Input 
(Active LOW) 

1.0/2.0 

20^A/1.2mA 

Y0-Y3 

3-State Outputs 

50/33 

1.0mA/20mA 


Note; 

One (1.0) FAST unit load (U.L.) is defined as; 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL 


1-3 □: 


XI Vcc 

1-2 [I 


X Yq 

1-1 [X 


X Yi 

'0 X 


X ^ 

'1 X 


X Y 2 

'2 X 


X Y 3 

13 X 


X So 

GND X 


X S1 


1 2 3 4 5 6 7 



Vcc =P'n16 
GND=Pin 8 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


SHIFTER 

FAST 54/74F350 

LOGIC DIAGRAM 



1-3 1-2 '-1 'o '1 '2 '3 Si So QE 



Vcc =Pin16 
GND=Pin 8 
( ) = Pin numbers 


FUNCTION TABLE 


OE 

Si 

So 

I3 

I2 

l1 

*0 

1-1 

1-2 

1-3 

Y3 

Y2 

Yi 

Yo 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 

z 

Z 

Z 

L 

L 

L 

D3 

□2 

Di 

Do 

X 

X 

X 

D3 

D2 

Di 

Do 

L 

L 

H 

X 

□2 

Di 

Do 

D-1 

X 

X 

D2 

Di 

Do 

D-1 

L 

H 

L 

X 

X 

Di 

Do 

D-1 

D-2 

X 

Di 

Do 

D-1 

D-2 

L 

H 

H 

X 

X 

X 

Do 

D-1 

D-2 

D.3 

Do 

D-1 

D-2 

D-3 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = HIGH impedance (off) state 

Dp = HIGH or LOW state of referenced Ip input 


LOGIC EQUATIONS 


Yo = So*Si»lo+ So*Si*l_i +_So*Si»L2+ So»Si»L3 
Y-i = So*Si»li + So»Si«lo+ So*Si»Li + So»Si»L2 
Y 2 = Sq'Si *12+ So*Si • 1-1 + Sq'S-] *10+ Sq'S"! •1-1 

Y3= So*S-)»l3+ So»Si«l2-f So*Si*li -f- So«Si«lo 


ABSOLUTE MAXIMUM RATINGS (Operation beyon(j the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

VlN 

Input voltage 

-0.5 to + 7.0 

-0.5 to -I-7.0 

V 

l|N 

Input current 

- 30 to + 5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

-0.5 to -f-5.5 

V 

•out 

Current applied to output in LOW output state 

40 

48 

mA 

Ta 

Operating free-air temperature range 

-55 to -f 125 ' 

0 to 70 

“C 


5-260 


Signetics 














LOGIC PRODUCTS 


SHIFTER 


FAST54/74F350 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 




Min 

Norn 

Max 

w_ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 


^cc 


4.75 

5.0 

5.25 

V 

V,H 



2.0 



V 

V|L 


bhhh 

IHIIIIIIH 

■■■■■I 

0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 

Mii 



20 

mA 

Com’l 



24 

mA 

T* 

Operating free-air temperature 

Mil 

-55 


125 

"C 

' A 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F350 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V|h = MIN, 
V,l=MAX 

Ioh=MAX 

Mii 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, 
V|l=MAX 

loL=20mA 

Mil 


0.35 

0.5 

V 

loL=24mA 

Com’l 


0.35 

0.5 

V 

y Input clamp voltage 

(negative) 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

. Off-stage output current, 

HIGH-ievel voltage applied 

Vcc= max, V,h= min, Vo=2.4V 


2 

50 

^A 

. Off-state output current, 

ozL LOW-level voltage applied 

Vcc= max, V,h= min, Vo = 0.5V 


-2 

-50 

/lA 

. Input current at maximum 

' Input voltage 

Vcc= MAX, V,= 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc= max, V,= 2.7V 


1 

20 

/.A 

liL LOW-level Input current 

Vcc = max, V, = 0.5V 


-0.9 

-1.2 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-90 

-150 

mA 

Ice Supply current 

Vcc = max 

•ccH Outputs HIGH 


22 

35 

mA 

•ccL Outputs LOW 


26 

41 

mA 

•ccz Outputs Disabled 


26 

42 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T/^ = 25*C. 

3. Not more than one output should be shorted at a time. For testing IQ 3 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iq 3 tests should be performed last. 
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LOGIC PRODUCTS 


SHIFTER 


FAST 54/74F350 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.’’) 





54/74F 

54F 

74F 






1 

+25°C 

Ta. Vcc = Mil 

Ta, Vcc 

= Com’l 



PARAMETER 

TEST CONDITIONS 


V 

cc= +5.0V 

Cl- 

50pF 

Cl = 

50pF 

UNIT 




Cl 

= 50pF, Rl = 

500fi 

Rl = 

500fi 

Rl = 

5000 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^PLH 

Propagation delay 

Waveform 1 

3.0 


4.5 

6.0 

3.0 

7.5 

3.0 

7.0 

ns 

tpHL 

Data to output 

2.5 


4.0 

5.5 

2.5 

7.0 

2.5 

6.5 

Glh 

Propagation delay 

Waveform 1 

4.0 


7.8 

10 

4.0 

13 

4.0 


ns 

tpHL 

Select to output 

3.0 


6.5 

8.5 

3.0 

10 

3.0 

9.5 

tpZH 

Output enable time 

Waveform 2 

2.5 


5.0 

7.0 

2.5 

8.5 

2.5 

8.0 

ns 

tpZL 

Waveform 3 

4.0 


7.0 

9.0 

4.0 

11 

4.0 

10 

Ghz 

Glz 

Output disable time 

Waveform 2 
Waveform 3 

2.0 

2.0 

3.9 

4.0 

5.5 

5.5 

2.0 

2.0 

7.0 

8.5 

2.0 

2.0 

6.5 

6.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 


3 STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 




3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 
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LOGIC PRODUCTS 


SHIFTER 

FAST 54/74F350 

TEST CIRCUITS AND WAVEFORMS 

1 - 

-1 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

*PLZ 

closed 

^PZL 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



. AMP (V) 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

•tlh 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


SHIFTER 


FAST 54/74F350 



16-BIT SHIFT-UP 0, 1, 2, OR 3 PLACES 



®1 ®0 

L L NO SHIFT 
L H SHIFT 1 PLACE 
H L SHIFT 2 PLACES 
H H SHIFT 3 PLACES 


8 -BIT END AROUND SHIFT 0, 1, 2, 3, 4, 5, 6, 7 PLACES 



H L L SHIFT END AROUND 4 0 1 

H L H SHIFT END AROUND 5 
H H L SHIFT END AROUND 6 
H H H SHIFT END AROUND 7 


13-BIT 2’s COMPLEMENT SCALER 

8 7 6 5 



4 3 2 1 S 


H H NO CHANGE 1 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F352 


Preview 


Inverting version of 
’F153 

Separate Enable for each 
multiplexer section 
Common Select inputs 
See ’F3S3 for 3-State 
version 


DESCRIPTION 

The ’F352 has a dual 4-input multiplexer 
that can select 2 bits of data from up to 
eight sources under control of the com¬ 
mon Select inputs (Sq, S^). The two 4-input 
multiplexer circ^ults have individual active 
LOW Enables (Eg, Eb) which can be used to 
strob^ tf^e outputs independently. Out¬ 
puts (Ya, Yb) are force^HIGH when the cor¬ 
responding Enables (Eg, Eb) are HIGH. 

The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two Select 
inputs. The logic equations for the out¬ 
puts are shown below. 

Ya= Ea*(loa*§1*So+ lla*Si»So 
+ l2a*Sl*So+ Isa'^l’^o) 

Yb= Eb*(lob*§i*So+ hb*Si»So 

■f l2b*SrSo+ bb’^l’^o) 


Dual 4-Line To 1-Line Muitiplexer 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F352 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0«C to -<- 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -H25‘»C 

Plastic DIP 

N74F352N 


Plastic SO 

N74F352D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 

LLCC is 20-pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOADVALUE 
High/Low 

^0a”ba 

Side A Data inputs 

1 .0/1.0 

20 /4A/0.6mA 

•ob“bb 

Side B Data Inputs 

1 .0/1.0 

20fiAI0.emA 

Sq, 

Common Select Inputs 

1 .0/1.0 

20/AA/0.6mA 

^a» ^b 

Side A, B Enable Inputs 
(Active LOW) 

1 .0/1.0 

20 MA/0.6mA 

Ya,Yb 

Multiplexer Outputs 
(Inverted) 

50/33 

1 .0mA/20mA 


NOTE; 


One (1.0) FAST unit load is defined as: 20/xA in the HIGH state and 0.6mA in the LOW state. 


The ’F352 can be used to move data to a 
common output bus from a group of regis¬ 
ters. The state of the Select inputs would 
determine the particular register from 
which the data came. An alternative appli¬ 
cation is as a function generator. The de¬ 


vice can generate two functions or three 
variabies. This is useful for implementing 
highly irregular random logic. 


PIN CONFIGURATION 


i.[L 


m Vcc 



in Eb 



HI So 



IH'sb 



II]'2b 

•oa [E 


in 'lb 



iil'ob 

gndCl 


I]Y^ 


LOGIC SYMBOL 



LOGIC SYMBOL (lEEE/lEC) 









HB 



a » 















^■1 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F352 


Preview 


LOGIC DIAGRAM 



FUNCTION TABLE 


SELECT INPUTS 

INPUTS (a or b) 

OUTPUT 

So 

Si 

E 

>0 

l1 

•2 

I3 

Y 

X 

X 

H 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

H 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

H 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

L 

X 

X 

X 

L 

H 

H 

H 

L 

X 

X 

X 

H 

L 


H= HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to -I- 7.0 

- 0.5 to -I- 7.0 

V 

V,N 

Input voltage 

-0.5 to -H7.0 

- 0.5 to -I- 7.0 

V 

'in 

Input current 

- 30 to -f 5 

- 30 to -I- 5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

— 0.5 to -l- Vqq 

— 0.5 to -f- Vqq 

V 

'out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -h125 

Oto 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




-hO.8 

V 

l|K 

Input clamp current 




-18 

mA 

'oh 

HIGH-level output current 




- 1 

mA 

'OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


-F125 

X 

'a 

Com’l 

0 


70 

X 


5-266 


Signetics 









LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F352 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F352 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,l=MAX, Ioh=MAX, 
V,h = MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V|h = MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

/.A 

liH HIGH-leyel input current 

Vcc=MAX, V, = 2.7V 


1 

20 

mA 

lii_ LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-85 

-150 

mA 

Ice Supply current (total) 

Vcc=MAX 

•ccH V|n = GND 



14 

mA 

IccL V,n=HIGH 



20 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/^ = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 





54/74F 

54F 

74F 






T 

-F25®C 


Ta, 

Vec 

Ta. 

^CC 



PARAMETER 

TEST CONDITIONS 


Vcc= +5.0V 

Cl = 50pF 

Mil 

Cl = 50pF 

ConiT 

Cl = 50pF 

UNIT 






RL = 500fi 


Rl = 

5000 

Rl- 

5000 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^PLH 

Propagation delay 

Waveforms 1 and 2 

4.0 



13 

3.5 

14.5 

4.0 

14 

ns 

tpHL 

Select to output 

4.0 



13 

3.5 

15 

4.0 

14 

^PLH 

Propagation delay 

Waveform 2 

5.0 



14 

4.5 

17 

5.0 

15 

ns 

^PHL 

Enable to output 

4.0 



11 

4.0 

13 

4.0 

12 

tpLH 

Propagation delay 

Waveform 1 

2.0 



7.0 

2.0 

9.0 

2.0 

8.0 

ns 

tpHL 

Data to output 

2.0 



6.0 

2.0 

7.5 


7.0 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 64/74F352 


Preview 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


WAVEFORM FOR NON-INVERTING OUTPUTS 

•n- Sq. Si 








^‘phlH MplhH 

Yn 

^ Vm ^ v„ 


Yn 

s 

> 

r 


Waveform 1 

Vm = 1.5V 


Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F353 


Preview 


• Inverting version of 
’F253 

• 3-State outputs for bus 
interface and multiplex 
expansion 

• Common Select inputs 

• Separate Output Enable 
inputs 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
___ LLCC is 20-pin surface-mounted leadless chip carrier. 

DESCRIPTION 


Dual 4-Input Multiplexer (3-State) 


TYPE 

TYPICAL PROPAGATION DELAY 
(From Data) 

TYPICAL SUPPLY CURRENT 
(T otal) 

74F353 

12 ns 

8 mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -f ZO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = “ 55*0 to + 125*0 

Plastic DIP 

N74F353N 


Plastic SO 

N74F353D 


Ceramic DIP 



Ceramic LLCC 




The ’F353 has two identical 4-input multi¬ 
plexers with 3-State outputs which select 
two bits from eight sources selected by 
common Select inputs (So^S-|)M/\/hen the 
individual Output Enable (Ega, Egb) inputs 
of the 4-input multiplexers are HIGH, the 
outputs are forced to a HIGH Impedance 
(HIGH Z) state. 

The ’F353 is the logic Implementation of 
a 2-pole, 4-posltion switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 
below: 

Ya= OEa*(*0alSi*Sg+ lia’Si«Sg 

Yb= OEb*(lgb 2 _Sl*Sg-f l-|b*Si«Sg 

+ l2b'Sl*Sg-|- l3b*S-|«Sg) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

•oa“*3a 

Side A Data Inputs 

1.0/1.0 

20/iA/0.6mA 

*0b”llb 

Side B Data Inputs 

1.0/1.0 

20/^A/0.6mA 

Sg, Si 

Common Select Inputs 

1.0/1.0 

20/tA/0.6mA 

^a,^b 

Side A, B Output Enable 
inputs (Active LOW) 

1.0/1.0 

20/tA/0.6mA 

Ya,Yb 

3-State Outputs 
(Inverted) 

150/33 

3.0mA/20mA 


NOTE: 

One (1.0) FAST unit load is defined as: 20>iA in the HIGH state and 0.6mA in the LOW state. 


All but one device must be in the HIGH im¬ 
pedance state to avoid high currents ex¬ 
ceeding the maximum ratings, if the out¬ 


puts of the 3-State devices are tied to¬ 
gether. Design of the Output Enable sig¬ 
nals must ensure that there is no overlap. 


PIN CONFIGURATION 


6e, (T 


m Vcc 

Si U 


H^b 

•3a d 


ill ^ 

'2a IZ 


iU '3b 

•la d 


dl '2b 

•Oa d 


IT] hb 

^ d 


jo] 'ob 

QND [T 


1] Yb 


LOGIC SYMBOL 


1 6 5 4 3 10 11 12 13 15 



Vcc =Pin16 
GND=Pin 8 


LOGIC SYMBOL (lEEE/lEC) 


H 



— 

1 I 3 



h r 



MUX 



EN4 


6_ 

0 


5 


7 

4_ 

1 a V 

2 


3_ 

3 


15 



10_ 



11_ 


9 

12_ 



13_ 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F353 


Preview 


LOGIC DIAGRAM 



FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

ENABLE 

OUTPUT 

So 

Si 

•o 

li 

I2 

«3 

OE 

Y 

X 

X 

X 

X 

X 

X 

H 

(Z) 

L 

L 

1 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

H 

L 

X 

L 

X 

X 

L 

H 

H 

L 

X 

H 

X 

X 

L 

L 

L 

H 

X 

X 

L 

X 

L 

H 

L 

H 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

_I 

L 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to -f-7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

-0.5 to -f-7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to +5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

-0.5 to -h5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CC 

Com’l 

4.75 

5.0 

5.25 

V 

V.H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil ' 

-55 


125 

oc 

' A 

Com’l 

0 


70 

“C 
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LOGIC PRODUCTS 


MULTIPLEXER FAST 54/74F353 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 



54/74F353 

UNIT 




Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc = MIN, V,L = MAX, loH = MAX, 

Mil 

2.4 

3.4 


V 

VOH 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= MIN, V,h=MIN, V,l=MAX, Iol = 

MAX 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

V 

cc=MIN, I,= !,k 



-0.73 

-1.2 

V 

•OZH 

Off-state output current, 
HIGH-level voltage applied 

Vcc = max, V,h = MIN, Vo = 2.4V 


2 

50 

nA 

•OZL 

Off-state output current 
LOW-level voltage applied 

Vcc=MAX, V|h=MIN, Vo=0.5V 


-2 

-50 

fiA 

I Input current at maximum 

' input voltage 

Vcc = MAX, V,= 7.0V 


5 

100 

mA 

•iH 

HIGH-level input current 

Vcc = MAX, V, = 2.7V 


1 

20 

f^A 

i|L 

LOW-level input current 

Vcc = MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc= MAX 

-60 

-90 

-150 

mA 




•cCH •nj ^n» ^^n"" 

GND 



14 

mA 

•cc 

Supply current (total) 

Vcc = MAX 

•cCL ln>Sn=GND 



20 

mA 




•ccz OEa=4.5V 



23 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = ^V, = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. use of high-speed test apparatus and/or sampie-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs *®sts should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 





54/74F 

54F 

74F 





T 

A= +25° 

c 


Ta, Vcc 

Ta. Vcc 



PARAMETER 

TEST CONDITIONS 

V 

cc= +5.0V 
Cl = 50pF 


Mil 

Cl = 50pF 

Com’l 

Cl = 50pF 

UNIT 





Rl = 5000 



Rl = 

5000 

Rl = 

5000 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Waveform 1 

3.0 



7.0 

3.0 

9.0 

3.0 

8.0 

ns 

^PHL 

Data to output 

2.0 



6.0 

2.0 

7.5 

2.0 

7.0 

tpLH 

Propagation delay 

Waveform 1 

5.0 



14 

5.0 

16 

5.0 

15 

ns 

tpHL 

Select to output 

4.0 



11 

4.0 

14 

4.0 

12 

^PZH 

Output enable to 
HIGH level 

Waveform 2 

3.0 


9.0 

3.0 

11 

3.0 

10 

ns 

tpZL 

Output enable to 

LOW level 

Waveform 3 

3.0 


9.5 

3.0 

12 

3.0 

10.5 

ns 

^PHZ 

Output disable from 
HIGH level 

Waveform 2 

2.0 


5,0 

2.0 

6.5 

2.0 

6.0 

ns 

Vlz 

Output disable from 
LOW level 

Waveform 3 

2.0 

1 _ 1 


6.0 

2.0 

8.5 

2.0 

7.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


MULTIPLEXER 


FAST 54/74F353 


Preview 


AC WAVEFORMS 


PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 



OE 


Y 

OV 




K*PHZ 


p VOH-0.3V 

V 

V - QV 


Waveform 2 


OE 


Y 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


/ 


*PZL ♦ 


Vm 

K*PLZ-^ 


^ 


Waveform 3 


- Vol + 0-3V 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

^PLZ 

closed 

'PZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


DEFINITIONS 

Rl= Load resistor: see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance should be equal to Zqut pulse 
generators. 


FAMILY 

1 INPUT PULSE REQUIREMENTS 

Amplitude 

Rep. Rate 

Pulse Width 

'tlh 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 


FAST 54/74F365. F366. F367. F368 


Preliminary 


• High impedance NPN 
base inputs for reduced 
loading (40 /lA in LOW 
and HIGH states) 

• 3-State buffer outputs 
sink 64mA 

• High speed 

• Bus oriented 


T36S, T367 Hex Buffer/Driver (3-State) 
’F366, ’F368 Hex Inverter Buffer (3-State) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F365 

ns 

mA 

74F366 

ns 

mA 

74F367 

ns 

mA 

74F368 

ns 

mA 


FUNCTION TABLE, ’F365, ’F366 


INPUTS 

OUTPUTS 


OE 2 

1 

Y 

Y 

L 

L 

L 

L 

H 

L 

L 

H 

H 

L 

X 

H 

X 

(Z) 

(Z) 

H 

X 

X 

(Z) 

(Z) 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta - O^C to + 70®C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55®Cto ■H25‘»C 

Plastic DIP 

N74F365N • N74F366N 
N74F367N • N74F368N 


Plastic SO 

N74F365D • N74F366D 
N74F367D • N74F368D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pjn surface-mounted leadless chip carrier. 


FUNCTION TABLE, T367, ’F368 


INPUTS 

OUTPUTS 

OE 

I 

Y 

Y 

L 

L 

L 

H 

L 

H 

H 

L 

H 

X 

(Z) 

(Z) 


L = LOW voitage level 
H = HIGH voltage level 
X = Don’t care 

(2) = HIGH impedance (off) state 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOADVALUE 
High/Low 

OEi,OE2 

3-State Output Enable Input 
(Active LOW) 

2.0/0.066 

AOiiAIAOixA 

I 

Inputs 

2.0/0.066 

AOfiAIAOfiA 

Y, Y 

Outputs 

150/106.6 

3mA/64mA 


NOTE 

One (1.0) FAST unit ioad is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


’F365 ’F366 ’F367 ’F368 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS FAST 54/74F365, F366, F367, F368 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

-0,5 to +7.0 

-0.5 to +7.0 

V 

*IN 

Input current 

- 30 to +5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

96 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

0 to 70 

X 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 


FAST 54/74F365, F366. F367. F368 


Preliminary 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

UOW-level input voltage 




0.8 

V 

■iK 

Input clamp current 




-18 

mA 

1 

HIGH-level output current 

Mil 



-12 

mA 

"OH 

Com’l 



-15 

mA 

1 

LOW-level output current 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


-F125 

°C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F365, F366, F367, F368 

UNIT 

Min 

Typ= 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V|h = MIN, 
V,l = 0.5V 

Iqh = -12mA 

Mil 

2.0 



V 

•oh = -15mA 

Com’l 

2.0 



V 

Vcc=MIN, V|h = MIN, 
V,l=MAX 

Iqh = -3mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, 
V,l=MAX 

•oL=48mA 

Mil 


0.35 

0.5 

V 

loL= 54mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

1 Input clamp current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 



2 

mA 

liH HIGH-level input current 

V, = 2.7V, Vcc=MAX 


1 

40 

nA 

liL LOW-level input current 

V| = 0.5V, Vcc=MAX 



-40 

/xA 

. Off-state output current, 

HIGH-levei voltage applied 

Vcc= max, V,h= min, Vout= 2.4 V 


2 

50 

fiA 

1 Off-state output current, 

OZL LOW-level voltage applied 

Vcc= MAX, V|H= MIN, Vout=0-5V 


-2 

-50 

fiA 

Iqs Short-circuit output current^ 

Vcc= max 

-100 

-150 

-225 

mA 

Ice Supply current (total) 

Vcc=MAX 

’F365, ’F367 

•CCH 


35 

50 

mA 

•CCL 


65 

90 

mA 

•ccz 


65 

90 

mA 

’F366, ’F368 

•cCH 


35 

50 

mA 

•cCL 


65 

90 

mA 

•ccz 


65 

90 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 


FAST 54/74F365. F366, F367, F368 


Preliminary 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.'’) 


PARAMETER 

TEST CONDITIONS 

54F/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF, Rl = 5000 

Ta. Vcc = MII 
Cl = 50pF 

Rl = 5000 

1a> Vqc = ComM 
Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

tPHL 

Waveform 1, ’F366, ’F368 

3.0 

2.0 


7.0 

7.0 



2.0 

1.0 

8.0 

8.0 

ns 

JpLH Propagation delay 

IPHL 

Waveform 2, ’F365, ’F367 

3.0 

2.0 


7.0 

7.0 



2.0 

1.0 

8.0 

8.0 

ns 

tpzH Enable to HIGH 

Waveform 3 

9.0 


14.0 



8.0 

12.0 

ns 

tpzL Enable to LOW 

Waveform 4 

’F365, ’F367 

7.0 


11.0 



6.0 

12.0 

ns 

’F366, ’F368 

7.0 


11.0 



6.0 

12.0 

tpHz Disable from HIGH 

Waveform 3 

’F365, ’F367 

4.0 


9.0 



3.0 

10.0 

ns 

’F366,’F368 

4.0 


9.0 



3.0 

10.0 

tpLz Disable from LOW 

Waveform 4 

12.0 


17.0 



11.0 

12.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


OE 


Y OR Y 
OV — 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON INVERTING OUTPUTS 



Waveform 1 


Waveform 2 


3 STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 



-3.5V 

VoL + 0-3V 


Waveform 3 


Waveform 4 


Vm = 1.5V 
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LOGIC PRODUCTS 


BUFFERS/DRiVERS 


FAST 54/74F365. F366. F367. F368 


Preliminary 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

*PLZ 

closed 

^PZL 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

»THL 

54/74F 

3.0V 

IMHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS FAST 54/74F373, 54/74F374 


’F373 Octal Transparent Latch (3-State) 
’F374 Octal D Flip-Flop (3-State) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F373 

4.5ns 

35mA 

74F374 

6.5ns 

55mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -i- 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -F 125®C 

Plastic DIP 

N74F373N • N74F374N 


Plastic SO 

N74F373D • N74F374D 


Ceramic DIP 


S54F373F • S54F374F 

Ceramic LLCC 


S54F373G • S54F374G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
HighfLow 

LOADVALUE 
High/Low 

D 0 -D 7 (’F373 &’F374) 

Data Inputs 

1 . 0 / 1.0 

20/*A/0.6mA 

E (’F373) 

Latch Enable Input 
(Active HIGH) 

1 . 0 / 1.0 

20/iA/0.6mA 

M(’F373 & ’F374) 

Output Enable Input 
(Active LOW) 

1 . 0 / 1.0 

20/tA/0.6mA 

CP (’F374) 

Clock Pulse input 
(Active Rising Edge) 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

Oo-07(’F373&’F374) 

3-State Outputs 

150/33 

3mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


• 8-blt transparent latch — 
’F373 

• 8-bit positive, edge- 
triggered register — ’F374 

• 3-State output buffers 

• Common 3-State Output 
Enable 

• Independent register and 
3-State buffer operation 

DESCRIPTION 

The ’F373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con¬ 
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans¬ 
parent to the data inputs while E is HIGH, 
and stores the data that is present one set¬ 
up time before the HIGH-to-LOW enable 
transition. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The ’F374 is an 8 -bit, edge-triggered 
register coupled to eight 3-State output 
buffers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. 


PIN CONFIGURATION 


LOGIC SYMBOL 




Vqq = Pin 20 
GND = Pin 10 


LOGIC SYMBOL (lEEE/lEC) 


’F373 T374 


Lti* 

11_ 

EN1 

EN2 

* r 

11_ 

EN 

>C1 


3_ 

ID V 

_^ 3_ 

ID V 

2 

4 


5 4 


5 






7 


6 7 


6 






8_ 


_9_ 8_ 


9 






13_ 


_12^ 13_ 


12 






14_ 


_1^ 14_ 


15 






17_ 


_^ 17_ 


16 






18_ 


_19 18_ 


19 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


FAST 54/74F373,54/74F374 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 


all eight 3-State buffers independent of 
the register operation. When 0€ is LOW, 
the data in th^register appears at the out¬ 
puts. When OE is HIGH, the outputs are in 


the HIGH impedance “off” state, which 
means they will neither drive nor load the 
bus. 



LOGIC DIAGRAM, T374 



MODE SELECT — FUNCTION TABLE, T373 


OPERATING MODES 

INPUTS 

INTERNAL REGISTER 

OUTPUTS 

OE 

E 

Dn 

Qq-Q/ 

Enable and read register 

L 

L 

H 

H 

X 

X 

L 

H 

L 

H 

Latch and read register 

L 

L 

L 

L 

1 

h 

L 

H 

L 

H 

Latch register and disable outputs 

H 

H 

X 

X 

X 

X 

X 

X 

(Z) 

(Z) 


MODE SELECT - FUNCTION TABLE, T374 


OPERATING MODES 

INPUTS 

INTERNAL REGISTER 

OUTPUTS 

OE 

CP 

Dn 

O 

o 

1 

o 

Load and read register 

L 

L 

I 

t 

1 

h 

L 

H 

L 

H 

Load register and disable outputs 

H 

H 

X 

X 

X 

X 

X 

X 

(Z) 

(Z) 


H = HIGH voltage level I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW OE transition (Z)= HIGH impedance “off” state 

L = LOW voltage level t = LOW-to-HIGH clock transition 

X = Don’t care 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


FAST 54/74F373,54/74F374 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


I PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to - 1 - 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to +7.0 

V 

•in 

Input current 

- 30 to - 1-5 

- 30 to + 5 


VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to -f 5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

48 

mA 

Ta 

Operating free-air temperature range 

-55 to -1-125 

0 to 70 

“0 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Suppiy voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voitage 




0.8 

V 

•iK 

input ciamp current 




-18 

mA 

•oH 

HIGH-levei output current 




-3 

mA 

1 

LOW-ievei output current 

Mil 



20 

mA 

•OL 

Com’l 



24 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“0 

'a 

Com’l 

0 


70 

"0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


TCOT 


54/74F373, 374 

UNIT 





Min 

Typ2 

Max 

\/ 

HIGH-level output voltage 

Vcc= J^IN, V|H= MIN, V,L= MAX, 

Mil 

2.4 

3.4 


V 

''OH 


Ioh=MAX 

Com’! 

2.7 

3,4 


V 

\/ 

LOW-level output voltage 

Vcc=IVIIN, V|h = MIN, 

loL= 20 mA 

Mil 


0.35 

0.5 

V 

''OL 

V,l=MAX 

loL=24mA 

Com’l 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc= •^••^> •)= 'iK 



- 1.2 

V 

•OZH 

Off-state output current, 
HIGH-level voltage applied 

n 

:MAX, V,H= MIN, Vo = 2.4V 




50 

/iA 

•OZL 

Off-state output current, 
LOW-level voltage applied 

II 

o 

:MAX, V,H = MIN, Vo = 0.5V 




-50 


1 Input current at maximum 

' input voltage 

Vcc = max, V,= 7.0V 



100 

fiA 

•iH 

HIGH-level input current 

Vcc = MAX, V, = 2.7V 



20 


•iL 

LOW-level input current 

Vcc = max, V,= 0.5V 



- 0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 


-150 

mA 

•cc 

Supply current (total) 

Vcc = MAX 

•ccz 

OE = 4.5V 

D inputs, E = GND 

’F373 


35 

55 

mA 

•ccz 

CP,OE=4.5V 

D inputs = GND 

’F374 


57 

86 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc = 5V, Ta = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


FAST 54/74F373,54/74F374 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25‘»C 

Vcc= +5.0V 

Cl = 60pF, RL = 500fi 

Ta,Vcc=MII 

Cl = 50pF 

Rl = 500D 

Ta» Vcc = Com’l 
Cl = 50pF 

Rl = 500D 

Min 

Typ 

Max 


Max 

Min 

Max 

Maximum clock frequency 

Waveform 6, ’F374 






70 


MHz 

tpLH Propagation delay 
tpHL Latch Enable to output 

Waveform 1, ’F373 

IgQII 

9.0 

4.0 


3.0 

2.0 

17.0 

8.5 



ns 

tpLH Propagation delay 
tpHL Data to output 

Waveform 4, ’F373 

3.0 

2.0 

5.3 

3.7 

IB 

3.0 

1.7 

8.5 

6.0 


8.0 

6.0 

ns 

tpLH Propagation delay 
tpHL Clock to output 

Waveform 6, ’F374 

4.0 

4.0 

6.5 

6.5 

8.5 

8.5 


migQ 



ns 

tp 2 H Enable time to HIGH level 

Waveform 2 

F374 

2.0 

2.0 

5.0 

9.0 


n 


B 

n 

ns 

tpzL Enable time to LOW level 

.A/ « o ’F373 

Waveforms >p 374 

2.0 

2.0 

5.6 

5.3 

m 

m 


m 

8.5 

8.5 

ns 

tpHz Disable time from HIGH level 

^ ’F373 

Waveform 2 

F374 

2.0 

2.0 

la 

6.5 

7.0 

m 

10.0 

8.0 

m 

7.5 

8.0 

ns 

tpLz Disable time from LOW level 

»Ai * o ’F373 

Waveforms 

F374 

2.0 

2.0 

m 

5.0 

5.5 

m 

7.0 

7.5 


6.0 

6.5 

ns 


5 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF, RL = 500fi 

TA,Vcc = Mil 
Cl = 50pF 

R|_ = 500Q 

Ta.Vcc=C om’l 
Cl = 50pF 

Rl = 50012 

Min 

Typ 




Min 

Max 

Latch Enable pulse width 

tw (L) 

Waveform 1, ’F373 

6.0 

6.0 


B1 

HQi 

mol 

IB! 

jQRjB 


ns 

Setup time, Data to Latch Enable 

ts (t-) 

Waveform 5, ’F373 


■ 

■ 


■ 


■ 

ns 

Hold time, Data to Latch Enable 

th (L) 

Waveform 5, ’F373 

3.0 

3.0 

■ 

■ 

3.0 

3.0 

■ 

B 

■ 

ns 

t'^ (U Clock Pulse width 

Waveform 6, ’F374 

m 



Bl 


m 


ns 

1® Setup time. Data to Ciock 

ts (L) 

Waveform 7, ’F374 


■ 

■ 

2.5 

2.0 

■ 

m 

■ 

ns 

Hold time, Data to Clock 

th (L) 

Waveform 7, ’F374 

m 



2.0 

2.5 

■ 

2.0 

2.0 

■ 

ns 


NOTE 

Subtract 0.2ns from minumum values for SO package. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


FAST 54/74F373, 54/74F374 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


3 STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


'A_/ ^ 


[*■ ‘phl-H 

- V- 






Q 

- VoH OV - 
VoL 


Waveform 1 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 




Vm 




tpZL " 


Vm 
'plzH 




K 


- Vol + 0-3V 


Waveform 3 

DATA SETUP AND HOLD TIMES 



Waveform 5 


V::- / 


HtpzH-H 


Vm 

h *PHZ ^ 


- VOH-0.3V 


/r. ^ 


Waveform 2 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 


On V ''m -/ 

P-T 

Hphl-H H 




Vm 

■*PLH- 


V 


VOH 

VOL 


Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



Waveform 6 


VoH 

VoL 


DATA SETUP AND HOLD TIMES 



Waveform 7 

Vm=1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 

FAST 54/74F373,54/74F374 

TEST CIRCUITS AND WAVEFORMS 

1 - 

-1 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ 

closed 

^PZL 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rx= Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



- AMP (V) 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F377 


Octal D Flip-Flop With Clock Enable 


TYPE 

TYPICAL 

TYPICAL SUPPLY CURRENT 
(Total) 

74F377 

100MHz 

45mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -i- 70*0 

MILITARY RANGES 

Vcc = 5V ± 10 %; Ta = - BS^C to + 125®C 

Plastic DIP 

N74F377N 


Plastic SO 

N74F377D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

D 0 -D 7 

Data Inputs 

1.0/0.033 

20/iA/20/LA 

CE 

Clock Enable Input (Active LOW) 

1.0/0.033 

20ixM20fiA 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/0.033 

20/iA/20^A 

Q 0 -Q 7 

Data Outputs 

50/33 

1 mA/ 20 mA 


NOTE 

One (1.0) FAST unit load is defined as: 20iiA in the HIGH state and 0.6mA in the LOW state. 


Preliminary 


• High impedance NPN 
Base Inputs for reduced 
loading (20 /tA in HIGH 
and LOW states) 

• Ideal for addressable 
register applications 

• Clock Enable for address 
and data synchronization 
applications 

• Eight edge-triggered D 
flip-flops 

• Buffered common clock 

• See ’F273 for Master 
Reset version 

• See ’F373 for transparent 
latch version 

• See ’F374 for 3-state 
version 


DESCRIPTION 

The ’F377 has eight edge-triggered, D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
input loads all flip-flops simultaneously, 
when the Clock Enable (CE) is LOW. 


The register is fully edge-triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 


flop’s Q output. The CE input must be 
stable only one setup time prior to the 
LOW-to-HIGH clock transition for predict¬ 
able operation. 


PIN CONFIGURATION 


CE [T 



Qo [I 



Do u 



[I 



Qi (T 



Q 2 [I 



02 IT 


E] Ds 

D3 [T 


m D4 

Q3 [T 


1304 

QND {10 


TT] CP 


LOGIC SYMBOL 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F377 


Preliminary 


LOGIC DIAGRAM 


Do Di Oj D3 D4 D5 Do D7 



( ) = Pin numbers 


MODE SELECT-FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

CE 

Dn 

On 

Load “1” 

t 

1 

h 

H 

Load “0” 

t 

1 

1 

L 

Hold (do nothing) 

t 

X 

h 

H 

X 

X 

no change 
no change 


H = HIGH voltage level steady state, 
h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don’t care. 

t = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

0 

0 

> 

Supply voltage 

- 0.5 to 4- 7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to + 5 

-30to +5 

mA 

Vqut 

Voltage applied to output in HIGH output state 
with Vcc = OV 

— 0.5 to - 1 - Vqq 

- 0.5 to + Vcc 

V 

•out 

Current applied to output In LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

_I 

0 to 70 

"C 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F377 


Preliminary 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 


'A 

Com’l 

0 


70 

"C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F377 

UNIT 

Min 

Typ2 

Max 

HIGH-level output voltage 

VOH 

Vcc= min, V|h= min, Iol= MAX, 
V,l=MAX 

Mil 

2.5 

3.5 


V 

Com’l 

2.7 

3.5 


V 

Vql LOW-level output voltage 

Vcc= min, V,h = min, V,l= max, Iol= MAX 


0.35 

0.5 

V 

V,K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

- 1.2 

V 

. Input clamp current at 

' maximum input voltage 

Vec = max, V,= 7.0V 



1.0 

(IfK 

liH HIGH-level input current 

Vcc=MAX, V|=2.7V 



20 

ixA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 



-20 

mA 

Iqs Short-circuit output current^ 

Voo=MAX 

-60 


-150 

mA 

Ice Supply current'^ (total) 

Vcc=MAX 

IccH Outputs HIGH 


40 

50 

mA 

•ccL Outputs LOW 


50 

60 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. With all outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 

Mil 

Cl = 50pF 
RlSOOQ 

TAr Vcc 
Com’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum ciock frequency 

Waveform 1 

100 



70 


80 


MHz 

tpLH Clock to output 

Waveform 1 


7.0 


4.5 


4.5 

11 

ns 

tpHL Clock to output 

Waveform 1 


8.0 


6.5 


5.5 

12 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F377 


Preliminary 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500D 

Ta. Vcc 

Mil 

Cl = 50pF 
RlSOOD 

Ta. Vcc 
C om’l 

Cl = 50pF 

RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tw(L) 

Clock pulse width (LOW) 

Waveform 1 

4 

4 




4 


ns 

rai 

Setup time, Data to CP 

Waveform 2 

3 

3 




3 



th 

Hold time, Data to CP 

Waveform 2 

1 

1 




1 


ns 

ts 

Setup time, ^ to CP 

Waveform 2 

3 

3 




3 




Hold time, CE to CP 

Waveform 2 

1 

1 




1 


ns 


AC WAVEFORMS 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


family 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

fTLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F378 


Preview 


Hex D Flip-Flop With Clock Enable 


• 6-bit high-speed paraliel 
register 

• Positive edge-triggered 
D-type inputs 

• Fuiiy buffered common 
Clock and Enable inputs 

• input ciamp diodes iimit 
high-speed termination 

OffpCtQ 

• Fuiiy TTL and CMOS 
compatible 

• Ideal for addressable 
register appiications 

• Ciock Enabie for address 
and data synchronization 
applications 


TYPE 

TYPICAL f^Ax 

TYPICAL SUPPLY CURRENT 
(Total) 

74F378 

100MHz 



ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc * 5V ± 10%; Ta - - 55®C to + laS^C 

Plastic DIP 

N74F378N 


Plastic SO 

N74F378D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


DESCRIPTION 


The ’F378 has six edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
input loads all flip-flops simultaneously 
when the Clock Enable (CE) is low. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to th^orresponding flip- 
fiop’s Q output. The CE input is also edge- 
triggered and must be stable only one set¬ 
up time prior to the LOW-to-HIGH clock 
transition for predictable operation. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 


Enable Input (Active LOW) 

1.0/1.0 

20MA/0.6mA 

Do"D5 

Data inputs 

1.0/1.0 

20/LA/0.6mA 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/1.0 

20MA/0.6mA 

Qo"Q5 

Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20^A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


CE [T 


mvcc 

Qo (T 


UQ5 

Do [I 


T 4 ]D 5 

Di[i: 



Di [E 



D21T 



02 (Z 



GND [T 




LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F378 


Preview 


LOGIC DIAGRAM 

Do Dj D 3 O 4 Os 



( ) Pin numbers 


MODE SELECT- 
FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

CP 


D„ 

Qn 

Load “1” 

t 

I 

h 

H 

Load “0” 

t 

I 

I 

L 

Hold 

t 

h 

X 

no change 

(do nothing) 

X 

H 

X 

no change 


H = HIGH voltage level steady state, 
h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don’t care. 

t = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to - 1 - 7.0 

V 

V|N 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to +5 

- 30 to -1-5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + Vcc 

— 0.5 to -|- Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to - 1 -125 

Oto 70 

X 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




- 1 

mA 

•oL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

X 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


FLIP-FLOP FAST 54/74F378 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F378 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V,L= MAX, Iqh = MAX, 
V|h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


v 

Vql LOW-level output voltage 

Vcc= MIN, V,H= MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

v 

Input clamp voltage 

Vcc=MIN, l,= l,K 


- 0.73 

-1.2 

V 

ti Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 

mA 

liL LOW-level input current 

Vcc= max, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

IccH Outputs HIGH 




mA 

•ccL Outputs LOW 



45 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at = 5V, = 25°C. 

3. Not more than one output should be shorted at at time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techinques are preferable in order to minimize internal 

heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid read¬ 

ings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. With ground applied to all data inputs and the Clock Enable input and all outputs open, Iqq is measured after a momentary ground, then 4.5V is applied to clock. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = +25^C 

Vcc = +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

80 

100 






MHz 

tpLH Propagation delay 

tppiL Clock to output 

Waveform 1 

3.0 

3.5 

5.5 

6.0 

7.5 

8.5 



3.0 

3.5 

8.5 

9.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = -f25X 

Vcc = +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup Time, HIGH or LOW 

t 3 (L) D, to CP 

Waveform 2 

4.0 

4.0 





4.0 

4.0 


ns 

th (H) Hold Time, HIGH or LOW 

th (L) D„ to CP 

Waveform 2 

2.0 

2.0 





2.0 

2.0 


ns 

tg (H) Setup Time, HIGH or LOW 

tg (L) CE to CP 

Waveform 2 

4.0 

10.0 





4.0 

10.0 


ns 

th (H) Hold Time, HIGH or LOW 

th (L) CE to CP 

Waveform 2 

0 

0 





0 

0 


ns 

Jw (H) Qp pu| 3 Q high or LOW 

■ 

Waveform 1 

4.0 

6.0 





4.0 

6.0 


ns 
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LOGIC PRODUCTS 


FLIP-FLOP 


FAST 54/74F378 


Preview 


AC WAVEFORMS 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 


PULSE 

GENERATOR 






:CL >rl 


DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


QUAD REGISTER FAST 54/74F379 


Preview 


• Edge-triggered D-type 
inputs 

• Buffered positive edge- 
triggered Ciock 

• Buffered common Enabie 
input 

• True and Complement 
outputs 


DESCRIPTION 

The ’F379 is a 4-bit register with buffered 
common Enable. This device is similar to 
the ’FITS but features the common Enable „ surface-mounted mlco-minlature DIP available 1984. 

rather than common Master Reset, LLCC is 20-pin surface-mounted leadiess chip carrier. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0®Cto +70OC 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - SS^C to + 125“C 

Plastic DIP 

N74F379N 


Plastic SO 

N74F379D 


Ceramic DIP 



Ceramic LLCC 

_1 



Quad Parallel Register (with Enable) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F379 


28mA 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

E 

Enable Input (Active LOW) 

1 .0/1.0 

20)itA/0.6mA 

Do “^3 

Data inputs 

1 .0/1.0 

20;iA/0.6mA 

CP 

Clock Pulse Input (Active Rising Edge) 

1 .0/1.0 

20/*A/0.6mA 

Q0-Q3 

Flip-Flop Outputs 

50/33 

1.0mA/20mA 

Q0-Q3 

Complement Outputs 

50/33 

1 .0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20^A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


EE 



QoE 









DlU 






Qi[T 



gnd[T 


3 CP 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


1 4 5 12 13 


E Dq D-j D2 D3 


Qq Q-j Q2 Q3 

■nTTTTTT 


3 2 6 7 11 10 14 15 
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LOGIC PRODUCTS 


QUAD REGISTER 


FAST 54/74F379 


Preview 


LOGIC DIAGRAM 


FUNCTION TABLE 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

o 

o 

> 

Supply voltage 

- 0.5 to - 1 - 7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to + 5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

— 0.5 to •+• Vq 0 

— 0.5 to + Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

0 to 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 


fifimmi 

miiHii 

BBDHi 


•OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

X 

Com’l 

0 


70 

X 
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LOGIC PRODUCTS 


QUAD REGISTER FAST 54/74F379 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F379 

UNIT 

Min 

Typ" 

Max 


HIGH-level output voltage 

Vcc = MIN, V|L = MAX, loH = MAX, 

Mil 

2.5 

3.4 


V 

VOH 

V,h=MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= MIN, V,H= MIN, V,L= MAX, 1ol= MAX 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MlN, l|=l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc = MAX, V|=7.0V 


5 

100 

fiA 

i|H 

HIGH-level input current 

Vcc = max, V,= 2.7V 


1 

20 

fiA 

l|L 

LOW-level input current 

Vcc = MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc = MAX 

-60 

-80 

-150 

mA 

•cc 

Supply current (total) 

Vcc=MAX; D, E = GND; CP= t 



40 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vq 0 = 5V, 1^ = 25'’C. 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = +25°C 

Vcc = +5.0V 

Cl = 50pF 

Rl = 500fi 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500fi 

Ta, Vcc 
Com’l 

Cl = 50pF 

Rl = 500Q 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Wx 

Maximum clock frequency 

Waveform 1 

100 

140 




100 


MHz 

tpLH 

Propagation delay 

Waveform 1 

4.0 

5.0 


6.5 



4.0 

7.5 

ns 

fpHL 

CP to Op, On 


5.0 

6.5 


8.5 



5.0 

9.5 



AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = +25°C 

Vcc = +5.0V 

Cl = 50pF 

Rl = 500fi 

Ta> Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta» Vcc 
Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Setup time, HIGH or LOW 

t 3 (L) Dn to CP 

Waveform 2 

3.0 

3.0 





3.0 

3.0 


ns 

th (H) Hold time, HIGH or LOW 

t„ (L) D„ to CP 

Waveform 2 

1.0 

1.0 





1.0 

1.0 


ns 

tg (H) Setup time, HIGH or LOW 

ts (L) E to CP 

Waveform 2 

6.0 

6.0 





6.0 

6.0 


ns 

th (H) Hold time, HIGH or LOW 

th (L) E to CP 

Waveform 2 

0 

0 





0 

0 


ns 

^ (g 

Waveform 1 

4.0 

5.0 


_i 



4.0 

5.0 


ns 
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LOGIC PRODUCTS 



TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 



V|N 

PULSE 

r- OUT, 

GENERATOR 


NEGATIVE 

PULSE 


INPUT PULSE DEFINITIONS 



' I t^90% 

IM 



^10% 


10%/ 

-^tTHLdf) 


tTLH(tr)-H h— 


— iTLHdr) 

tTHL(tf)—^ 

AMP 

/90% 

90%-V 



vm 

vmV 



-tw — 


^^10% 

— ov 


DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut of pulse 
generators. 



INPUT PULSE REQUIREMENTS | 

FAMILY 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


SHIFT REGISTER 




• 4-bit parallel load shift 
register 

• Independent 3-State 
buffer outputs 

• Separate 63 output for 
serial expansion 

• Asynchronous Master 
Reset 


DESCRIPTION 

The 'F395 is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-state buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En¬ 
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data inputs (Dq- 
D 3 ) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (Ds) is loaded into the Qq 
flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(Qq-^Qi^ 02 -^ 03 ) synchronous with the 
negative clock transition. The PE and Data 
inputs are fully edge-triggered and must 
be stable only one setup prior to the 
HIGH-to-LOW transition of the clock. 

The Master Reset (^) is an asynchro¬ 
nous active-LOW input. When LOW, the 
overrides the clock and all other in¬ 
puts and clears the register. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, or large 


FAST 54/74F395 


4-Bit Cascadable Shift Register (3-State) 


TYPE 

TYPICAL, 

TYPICAL SUPPLY CURRENT 
(Total) 

74F395 

105MHz 

36mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -f 70*C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55«Cto +125®C 

Plastic DIP 

N74F395N 


Plastic SO 

N74F395D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

Dq-Ds 

Data Inputs 

1.0/1.0 

20/iA/0.6mA 

PE 

Enable Input 

1.0/1.0 

20piA/0.6mA 


Master Reset Input (Active LOW) 

1.0/1.0 

20^A/0.6mA 

OE 

Output Enable Input (Active LOW) 

1.0/1.0 

20/iA/0.6mA 

CP 

Clock Pulse Input (Active Falling Edge) 

1.0/1.0 

20/:tA/0.6mA 

Q3 

Serial Expansion Output 

50/33 

1.0mA/20mA 

0 

0 

1 

p 

Data Outputs 

150/33 

3.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20^A in the HIGH state and 0.6mA in the LOW state. 

capacitive loads. The active-LOW Output bus when OE is HIGH. The output from the 

Enable (OE) controls all four 3-state buf- last stage is brought out separately. This 

fers independent of the register operation, output (Q 3 ) is tied to the Serial Data input 

The data in ^ register appears at the out- (Ds) of the next register for serial expan- 

puts when OE is LOW. The outputs are in sion applications. The Q 3 output is not af- 

the HIGH Impedance “off” state, which, fected by the 3-state buffer operation, 
means they will neither drive nor load the 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEBlEC) 
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LOGIC PRODUCTS 


SHIFT REGISTER 



FAST 54/74F395 

Preliminary |||■||■||||||■|||H 




LOGIC DIAGRAM 




Do 

D1 

D2 

D3 



Vcc = P ''^"'6 ^0 ^2 ^3 ^3 

GND = Pin 8 
( ) = Pin numbers 


MODE SELECT-^FUNCTION TABLE 


REGISTER 

INPUTS 

OUTPUTS 

OPERATING MODES 

MR 

CP 

PE 

Ds 

Dn 

Qo 

Qi 

02 

Qa 

Reset (clear) 

L 

X 

X 

X 

X 

L 

L 

L 

L 

Shift right 

H 

I 

I 

I 

X 

L 

do 

Qi 

q2 


H 

i 

I 

h 

X 

H 

Qo 

Qt 

q2 


H 

I 

h 

X 

I 

L 

L 

L 

L 

Parallel load 

H 

i 

h 

X 

h 

H 

H 

H 

H 


3.STATE BUFFER 

INPUTS 

OUTPUTS 

OPERATING MODES 

OE 

Op (Register) 

Qo, Qi, Q 2 » Q 3 

Q 3 

Read 

L 

L 

L 

L 


L 

H 

H 

H 

Disable buffers 

H 

L 

(Z) 

L 


H 

H 

(Z) 

H 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the 
HIGH-to-LOW clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the 
HIGH-to-LOW clock transition 
qp = Lower case letters indicate the state of the refer¬ 
enced output one setup time prior to the HIGH-to- 
LOW clock transition 
X = Don’t care 

(Z)= HIGH impedance ‘off” state 
i = HIGH-to-LOW transition 
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LOGIC PRODUCTS 


SHIFT REGISTER FAST 54/74F395 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

-0.5 to -1-7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to -F 5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

-0.5 to +5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to +125 

Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

\/ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


SHIFT REGISTER FAST 54/74F395 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F395 

UNIT 

Min 

Typ 2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,h=MIN, 
V,l=MAX, Ioh = MAX 

Qs 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Qo, Qi, Q2. Q3 

2.7 



V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, 
V,l=MAX 

Q3 

Iol=MAX 

Com’l 


0.35 

0.5 

V 

Qo» 

Q2, Q3 

Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

- 1.2 

V 

I Off-state output current, 

HIGH-level voltage applied 

z 

> cvi 

II 

o 

o 

> 

Qq) Qi’ Q 2 » Q3 



50 

/^A 

I Off-state output current, 

ozL LOW-level voltage applied 

Vcc=MIN, V,h = MIN, 

Vo = 0.5 V 

Qq, Q-) , Q 2 > Q3 



-50 

mA 

I Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 



100 

/iA 

liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 



20 

/iA 

liL LOW-level input current 

Vcc=MAX, V, = 0.4V 


-0.4 

- 0.6 

mA 

, Short-circuit output 

current^ 

Vcc=MAX 

Q3 

-60 


-150 

mA 

Qo> Qfr Q 2 > Q3 




mA 

Icc Supply current"^ (total) 

Vcc=MAX 

Condition 1 




mA 

Condition 2 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T;^= 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with ^and Master Reset at 4.5V. The Data inputs grounded and outputs open under the following conditions: Condition 1: ^ at 4.5V. A momentary 3V, then 
ground, applied to CP. Condition 2: Ground OE and CP inputs. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 


“Testing and Specifying FAST Logic.”) 





54/74F 

54F 

74F 





1 

■a= +25®C 


Ta, 

Vcc 

Ta, 

^cc 



PARAMETER 

TEST CONDITIONS 

V 

cc=+5.0V 


Mil 

Com’l 

UNIT 



Cl = 50pF 


Cl = 

50pP 

Cl = 

50pp 





Rl = 5000 


Rl = 

5000 

Rl = 

5000 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum Clock frequency 

Waveform 1 

105 



90 


90 


MHz 

tpLH 

Propagation delay 

Waveform 1 

3.5 



7.0 

3.0 

10.0 

3.5 

9.0 

ns 

^PHL 

Clock to Buffer outputs 

3.5 



7.0 

3.0 

10.0 

3.5 

9.0 

tpLH 

Propagation delay 

Waveform 1 

3.5 



7.0 

3.0 

10.0 

3.5 

9.0 

ns 

tpHL 

Clock to Q 3 ' output 

3.5 



7.0 

3.0 

10.0 

3.5 

9.0 

tpHL 

Propagation delay, 

MR to output 

Waveform 2 

4.5 


12.0 

4.5 

14.5 

4.5 

14.0 

ns 

tpZH 

Enable time to HIGH level 


2.0 





2.0 


ns 

tpZL 

Enable time to LOW level 

Waveform 4 

2.0 


7.5 

2.0 

10.0 


8.5 

■a 

tpHZ 

Disable time from 

HIGH level 

Waveform 3 

2.0 


7.0 

2.0 



8.0 

B 

tpLZ 

Disable time froi.. 

LOW level 

Waveform 4 

2.0 


5.5 

2.0 

7.5 

2.0 

6.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


SHIFT REGISTER 


FAST 54/74F395 


Preliminary 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



Waveform 1 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


OE 


On 


V 


r-*PZH- 




Vm 

'PHZ- 


/ 


Vm 

Waveform 3 





PARALEL ENABLE AND DATA 
SETUP AND HOLD TIMES 



Vm = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


SHIFT REGISTER FAST 54/74F395 


Preliminary 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f 25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl =50012 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 

IQ] 

Typ 






Clock pulse width 

Waveform 1 








ns 

Master Reset pulse width 

Waveform 2 

QQI 



5.0 


5.0 


ns 


Waveform 5 

la 



4.0 


4.0 



th Hold time, Data to clock 

Waveform 5 

0 



1.0 


1.0 


ns 

tg Setup time, PE to clock 

Waveform 5 

8.0 



9.0 


9.0 


ns 

th Hold time, PE to clock 

Waveform 5 

0 



0 


0 


ns 

tree Recovery time, ^ to clock 

Waveform 2 

7.0 



9.0 


8.0 


ns 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

^PLZ 

closed 

'PZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


TEST CIRCUIT FOR TOTEM-POLE OUTPUT (O' ONLY) 

Vcc 




I INPUT PULSE REQUIREMENTS 


Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 
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LOGIC PRODUCTS 


REGISTERS 


FAST 54/74F398. 54/74F399 


Preview 


• Select inputs from two 
data sources 

• Fully positive edge- 
triggered operation 

• Both True and Comple¬ 
ment outputs — ’F398 


’F398 — Quad 2-Port Register With True & Compiement Outputs 

’F399 — Quad 2-Port Register 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F398 


25mA 

74F399 


22mA 


ORDERING CODE 


DESCRIPTION 

The ’F398 and ’F399 are the logical equiva¬ 
lent of a quad 2-input nnultiplexer feeding 
into four edge-triggered flip-flops. A com¬ 
mon Select input determines which of the 
two 4-bit words is accepted. The selected 
data enters the flip-flops on the rising 
edge of the clock. The ’F399 is the 16-pin 
version of the ’F398, with only the Q out¬ 
puts of the flip-flops available. 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + /O^C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55»Cto -H25‘»C 

Plastic DIP 

N74F398N • N74F399N 


Plastic SO 

N74F398D • N74F399D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


The ’F398 and ’F399 are high-speed quad 
2-port registers. They select 4 bits of data 
from either of two sources (Ports) under 
control of a common Select input (S). The 
selected data is transferred to a 4-bit out¬ 
put register synchronous with the LOW-to- 
HIGH transition of the Clock input (CP). 
The 4-bit D-type output register is fully 
edge-triggered. The Data inputs (Iqx, hx) 
and Select input (S) must be stable only a 
setup time prior to and hold time after the 
LOW-to-HIGH transition of the Clock input 
for predictable operation. The ’F398 has 
both Q and Q outputs. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

S 

Common select input 

1.0/1.0 

20/iA/0.6mA 

CP 

Clock pulse input (active rising edge) 

1.0/1.0 

20MA/0.6mA 

•oa"lod 

Data inputs from source 0 

1.0/1.0 

20;tLA/0.6mA 

’la"hd 

Data inputs from source 1 

1.0/1.0 

20/xA/0.6mA 

Qa-Qd 

Register true outputs 

50/33 

1.0mA/20mA 

pi 

I 

Dl 

a 

Register complementary outputs (’F398) 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20nA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 



’F398 


s[I 


2^ Vcc 

Qad 


IljQd 

QaCE 


18] Qd 

loa d 


ITj'od 

|1a[T 


Hjlld 

llbd 


JDIic 

lobd 


djloc 

Qbd 


TTIQc 

Qb[T 


IHQc 

GND [To 


TT|cp 


’F399 


s[T 


^Vcc 

Qad 


djQd 

load 


Hl'od 

lla d 


IH'lD 

llbd 


IH'lc 

lOb d 


TT]'oc 

Qbd 


ToIQc 

GNDd 


T]cp 


LOGIC SYMBOL 


’F398 



4 5 

1 1 

7 6 

1 1 

14 15 

1 1 

17 16 

1 i 


lOa ha 

lob hb 

loc he 

lod hd 

11 — 

s 

CP 

Qa 

Qb 

Qc 

Qd 


1 ? 

2 3 

1 ? 

9 8 

IT 

12 13 

TV 

19 18 

VcC = 
GND = 

Pin 20 
r Pin 10 

3 4 

1 1 

’F399 

6 5 11 12 

MM 

14 13 

1 i 


•oa lib 

lob hb 

loc he 

lod ho 

9- 

s 

CP 

Qa 

Qb 

Qe 

Qd 


2 

1 

7 

1 

10 

15 


Vcc= Pin 16 
GND=Pin 8 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


REGISTERS 


FAST 54/74F398, 54/74F399 


Preview 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

S 

•o 


Q 

Q* 

1 

1 

X 

L 

H 

1 

h 

X 

H 

L 

h 

X 

I 

L 

H 

h 

X 

h 

H 

L 


*’F398 only. 

I = LOW voltage level one setup time prior to the 
LOW-to-HIGH clock transition 
h = HIGH voltage level one setup time prior to the 
LOW-to-HIGH clock transition 
L = LOW voltage level 
H = HIGH voltage level 
X = Don’t Care 


LOGIC DIAGRAM 


lob 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -I- 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to -h 7.0 

-0.5 to -t-7.0 

V 

l|N 

Input current 

- 30 to +5 

- 30 to -f- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to + Vq 0 

— 0.5 to -i“ Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F 125 

Oto 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


REGISTERS FAST 54/74F398, 54/74F399 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F398, ’F399 

UNIT 

Min 

CM 

a 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,l= max, Ioh= max, 
V,h=MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h = MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

V,K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 


liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 


1 

20 

mA 

lii_ LOW-level Input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Ice Supply current^ (total) 

Vcc= max 

’F398 


25 

38 

mA 

’F399 


22 

34 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typipal values are at Vqc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs- high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, Iqs fest® should be performed last. 

'cCH>V|N = GND, lQCL>V|N = Open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Tat Vcc 
M il 

Cl = 50pF 
Rl = 5000 

Tat Vcc 
C om’l 

Cl = 50pF 
Rl= 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX 

Input clock frequency 

Waveform 1 

100 

140 




100 


MHz 

tpLH 

Propagation delay 

Waveform 1 

3.5 

6.0 

8.0 



3.5 

9.0 

ns 

^PHL 

CP to Q or Q 


5.0 j 

8.5 

11 



5.0 

12 



NOTE 

Subtract 0.2 ns from minimum values for SO Package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 
Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Tat Vcc 
M il 

Cl = 50pF 
Rl = 5000 

Tat Vcc 
C om’l 

Cl = 50pF 
RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts(H) 

Setup time, HIGH or LOW 

Waveform 2 

4.0 





4.0 


ns 

ts(L) 

In to CP 


4.0 





4.0 



th(H) 

Hold time, HIGH or LOW 

Waveform 2 

1.0 





1.0 


ns 

th(L) 

In to CP 


1.0 





1.0 



ts(H) 

Setup time, HIGH or LOW 

Waveform 2 

7.5 





8.5 


ns 

ts(L) 

Sto CP 


7.5 





8.5 




Hold time, HIGH or LOW 

Waveform 2 

0 





0 


ns 

th(L) 

S to CP 


0 





0 



tw(H) 

fw(L) 

Clock pulse width, HIGH or LOW 

Waveform 1 

6.0 

6.0 





6.0 

6.0 


ns 


5-304 


Signetics 












LOGIC PRODUCTS 


REGISTERS 


FAST 54/74F398, 54/74F399 


Preview 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



DATA SETUP AND HOLD TIMES 



Waveform 2 


Vm = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND, see AC CHARACTERISTICS for value. 
C(_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj= Termination resistance should be equal to Zqut Pulse 
Generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


COMPARATOR 


FAST 54/74F521 


8 Bit Identity Comparator 


• Compares two 8-bit words 
in 6.5ns typical 

• Expandable to any word 
length 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F521 

7.0ns 

20.0mA 


DESCRIPTION 

The ’F521 is an expandable 8-bit compar¬ 
ator. It compares two words of up to 8 bits 
each and provides a LOW output when the 
two words match bit for bit. The expansion 
input Ia=:B 3 iso serves as an active-LOW 
enable input. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0«C to -i- 70‘»C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto ■H25®C 

Plastic DIP 

N74F521N 


Plastic SO 

N74F521D 


Ceramic DIP 


S54F521F 

Ceramic LLCC 


S54F521G 


NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

< 

o 

< 

Word A Inputs 

1.0/1.0 

20MA/0.6mA 

Bo-By 

Word B Inputs 

1.0/1.0 

20^A/0.6mA 

U=B 

Expansion or Enable Input (Active-LOW) 

1.0/1.0 

20|itA/0.6mA 

OI 

> 

II 

CD 

Identity Output (Active-LOW) 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20 /tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


Ta=b f~r 



Ao U 



Bo [I 



Ai [T 



B1 IT 



[T 



B2 [T 



As [T 



B3 [T 



GND [10 




LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 



1 




_ Ia - B 


18 - 

B/ 


17 - 

Ar 


16 - 

Be 


15 - 

Ae 


14 - 

Be 


13 - 

As 


12 - 

B4 


11 - 



9 - 

B3 

0—19 

8 - 

A3 


7 - 

B2 


6 - 

A2 


5 - 

Bi 


4 - 

Ai 


3 - 

Bo 


2 - 

Ao 


Vcc = Pin 20 

GND = Pin 10 


I ..COMP 1 

P 

A 

7} 


0 

> 

II 

CO 


B 

7; 
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LOGIC PRODUCTS 


COMPARATOR 


FAST 54/74F521 


LOGIC DIAGRAM 



TRUTH TABLE 


Inputs 1 

Output 

•a= b 

A, B 

Oa=b 

L 

A=B* 

L 

L 

A^fcB 

H 

H 

A=B* 

H 

H 

A^B 

H 


H = HIGH Voltage Level 
L= LOW Voltage Level 
*Ag= Bq, A-| = B-|, A 2 = B 2 , etc. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

-0.5 to -I-7.0 

V 

•in 

Input current 

- 30 to +5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output In HIGH output state 

- 0.5 to -1- Vcc 

— 0.5 to -1 - Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -t-125 

Oto 70 
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LOGIC PRODUCTS 


COMPARATOR 


FAST54/74F521 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


54/74F 

UNIT 


Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

VlH 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

'A 

Com’l 

0 


70 

"C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F521 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V,L= MAX, V,H= MIN, 
Ioh=MAX 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V|h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 

fiA 

liH HIGH-level input current 

Vcc=MAX, V| = 2.7V 


1 

20 


lii_ LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-90 

-150 

mA 

Iqc Supply current"* (total) 

Vcc= max 

Iqqh Outputs HIGH 


24 

36 

mA 

Iqcl Outputs LOW 


15.5 

_JLj 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc = 5V, T/^ = 25 °C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. For Iqqh all inputs are grounded except Bq, which is at 4.5V. For IcCL inputs are grounded. 
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LOGIC PRODUCTS 


COMPARATOR 


FAST 54/74F521 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 



LOAD 

Subtract 0.2ns from minimum values for SO package. 


APPLICATIONS 
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LOGIC PRODUCTS 


COMPARATOR 


FAST 54/74F521 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

V|N 

f ' ■ 


V|N ^ 

- 

/vm 



L‘plhH 

1/ - VOH 

Vm 

***PHL^| 

|-‘plhH 

VOUT 

V“ 

VoUT 

'^Vm 

.^ Vql 


Waveform 1 

' Vql 

Vm = 1.5V 


Waveform 2 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl = Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


COMPARATOR 


FAST 54/74F524 


Preview 


• 8-bit bidirectional register 
with bus-oriented input- 
output 

• Independent serial input- 
output to register 

• Register bus comparator 
with ‘equal to’, ‘greater 
than’ and ‘less than’ 
outputs 

• Cascadable in groups of 
8 bits 

• Open-collector 
comparator outputs for 
AND-wired expansion 

• Two’s complement or 
magnitude compare 

DESCRIPTION 

The ’F524 is an 8-bit bidirectional register 
with parallel input and output plus serial 
input and output progressing from LSB to 
MSB. All data inputs, serial and parallel, 
are loaded by the rising edge of the input 
clock. The device functions are controlled 
by two control lines (Sq, S^) to execute 
shift, load, hold and read out. 

An 8-bit comparator examines the data 
stored in the registers and on the data 
bus. Three true-HIGH, open-collector out¬ 
puts representing ‘register equal to bus’, 
‘register greater than bus’ and ‘register 
less than bus’ are provided. These outputs 

PIN CONFIGURATION 


8 -Bit Register Comparator (Open-Coliector -i- 3-State) 


So[T 


2^ Vcc 

i/Oo[T 


H] Si 

i/0i [T 


m ^ 

1/O2 (T 


m c/si 

1/O3 [T 


Tel c/so 

1/O4 (T 


15 ] EQ 

1/O5 d 


14 ] GT 

i/Oe [T 


13] LT 

1/O7 [T 


IHm 

GND [To 


HI CP 


TYPE 

TYPICAL, fMAX 

TYPICAL SUPPLY CURRENT 
(Total) 

74F524 { 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0“Cto -i-TO^C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -f IRS-C 

Plastic DIP 

N74F524N 


Plastic SO 

N74F524D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package Is surface-mounted micro-miniature DIP available 1984. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

Sq, S-i 

Mode Select Inputs 

1.0/1.0 

20/xA/0.6mA 

C/SI 

Status Priority or Serial Data Input 

1.0/1.0 

20/iA/0.6mA 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/1.0 

20^A/0.6mA 


Status Enable Input (Active LOW) 

1.0/1.0 

20^A/0.6mA 

M 

Compare Mode Select Input 

1.0/1.0 

20/^A/0.6mA 

0 

0 

0 

Parallel Data Inputs or 

2.5/1.0 

50/iA/0.6mA 

3-State Parallel Data Outputs 

150/33 

3.0mA/20mA 

C/SO 

Status Priority or Serial Data Output 

50/33 

1.0mA/20mA 

LT 

Register Less Than Bus Output 

OC*/33 

OC*/20mA 

EQ 

Register Equal To Bus Output 

OC*/33 

OC*/20mA 

GT 

Register Greater Than Bus Output 

OC*/33 

OC*/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20;iA in the HIGH state and 0.6mA in the LOW state. 
*00 = Open Collector. 


can be disabled to the OFF state by the 
use of Status Enable (SE). A mode control 
has also been provided to allow two’s 

LOGIC SYMBOL 


complement as well as magnitude com¬ 
pare. Linking inputs are provided for 
expansion to longer words. 

LOGIC SYMBOL (lEEE/lEC) 



12 

1 

18 

A ._ 



M 

SE 


17- 

C/SI 

C/SO 

-16 

1 - 

So 

LT 

-13 

19- 

Si 

GT 

-14 

11- 

CP 

EQ 

-15 


I/O 7 l/Oe 1 / 051 / 041 / 031 /O 2 I/O 1 l/Oo 1 



MM 

9 8 7 6 

MM 

5 4 3 2 


Vcc ^ 

= Pin 20 



GND 

= Pin 10 
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FUNCTIONAL DESCRIPTION 

The ’F524 contains eight D-type flip-flops 
connected as a shift register with provi¬ 
sion for either parallel or serial loading. 
Parallel data may be read from or loaded 
into the registers via the data bus \IOq- 
I/O 7 . Serial data is entered from the C/SI in¬ 
put and may be shifted into the register 
and out through the C/SO output. Both 
parallel and serial data entry occurs on the 
rising edge of the Input clock (CP). The 
operation of the shift register is controlled 
by two signals, Sq and S^, according to the 
Select Truth Table. The 3-state parallel 
output buffers are enabled only in the 
Read mode. 

SELECT TRUTH TABLE 


So 

Si 

OPERATION 

L 

L 

HOLD—Retains data in shift 
register 

L 

H 

READ—Read contents in 
register onto data bus 

H 

L 

SHIFT—Allows serial shifting 
on next rising clock edge 

H 

H 

LOAD—Load data on bus Into 
register. 


H = HIGH Voltage Level 
L = LOW Voltage Level 

One port of an 8 -bit comparator is at¬ 
tached to the data bus while the other port 
is tied to the outputs of the internal regis¬ 
ter. Three active-OFF, open-collector out¬ 
puts indicate whether the contents held in 
the shift register are ‘greater than’ (GT), 
‘less than’ (LT), or ‘equal to (EQ) the data 
on the input bus. A HIGH signal on the 
Status Enable (SE) input disables these 
outputs to the OFF state. A Mode control 
input (M) allows selection between a 
straightforward magnitude compare or a 
comparison between two’s complement 
numbers. 


NUMBER REPRESENTATION 
SELECT TABLE 


M 

OPERATION 

L 

Magnitude compare 

H 

Two’s complement compare 

H = HIGH Voltage Level 


L = LOW Voltage Level 

For ‘greater than’ or ‘less than’ detection, 
the C/SI input must be held HIGH, as indi¬ 
cated in the Status Truth Table. The inter¬ 
nal logic is arranged such that a LOW sig¬ 
nal on the C/SI input disables the ‘greater 
than’ and ‘less than’ outputs. The C/SO 


output will be forced HIGH if the ‘equal to’ 
status condition exists, otherwise C/SO 
will be held LOW. These facilities enable 
the ’F524 to be cascaded for word lengths 
greater than 8 bits. 


STATUS TRUTH TABLE 
(Hold Mode) 


INPUTS { 

OUTPUTS 

SE 

C/SI 

Data 

Comparison 

EQ 

GT 

LT 

C/SO 

H 

X 

X 

H 

H 

H 

© 

L 

H 

Oa“Oh 

>l/ 0 o-l /07 

L 

H 

H 

L 

L 

L 

Oa“Oh 

= I/O 0 -I/O 7 

H 

H 

H 

H 

L 

H 

Oa-Oh 

<l/ 0 o-l /07 

L 

H 

H 

L 

L 

H 

Oa~Oh 

>I/Oo-I /07 

L 

H 

L 

L 

L 

H 

Oa-Oh 
= I/O 0 -I/O 7 

H 

L 

L 

H 

L 

H 

Oa-Oh 

<I/Oo-I /07 

L 

L 

H 

L 


(y = HIGH if data are not equal, otherwise LOW 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Word length expansion (In groups of 8 
bits) can be achieved by connecting the 
C/SO output of the more significant byte 
to the C/SI input of the nextjess signifi¬ 
cant byte and also to its own SE input (see 
Figure a). The C/SI input of the most sj^ 
nificant device is held HIGH while the SE 
input of the least significant device is held 


LOW. The corresponding status outputs 
are AND-wired together. In the case of 
two’s complement number compare, only 
the Mode input to the most significant de¬ 
vice should be HIGH. The Mode inputs to 
all other cascaded devices are held LOW. 

Suppose that an inequality condition is 
detected in the most significant device. 
Assuming that the byte stored in the regis¬ 
ter is greater than the byte on the data 
bus, then the EQ and LT outputs will be 
pulled LOW, whereas the GT output will 
float HIGH. Also, the C/SO output of the 
most significant device will be forced 
LOW, disabling the subsequent devices 
but enabling its own status outputs. The 
correct status condition is thus indicated. 
The same applies if the registered byte is 
less than the data byte, only in this case 
the EQ and GT outputs go LOW, whereas 
LT output floats HIGH. 

If an equality condition is detected in the 
most significant device, its C/SO output is 
forced HIGH. This enables the next less 
significant device and also disables its 
own status outputs. In this way, the status 
output priority is handed down to the next 
less significant device which now ef¬ 
fectively becomes the most significant 
byte. The worst case propagation delay for 
a compare operation involving ‘n’ cas¬ 
caded ’F524S will be when an equality con¬ 
dition is detected in all but the least sig¬ 
nificant byte. In this case, the status pri¬ 
ority has to ripple all the way down the 
chain before the correct status output is 
established. Typically, this will take 35-f -6 
(n-s) ns. 
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LOGIC DIAGRAM 


NOTES 

1 . 3-State Output 

2. Open-Collector Output 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to -F 7.0 

- 0.5 to -F 7.0 

V 

VlN 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to -1-5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + Vcc 

— 0.5 to -F Vqq 

V 

'out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to 4-125 

Oto 70 

“C 
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RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CC 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

*OH 

HIGH-level output current 




-3 

■■S9H 

•OL 

LOW-level output current 




20 

■KQH 

T, 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

”0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F524 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN,V,l=MAX, 
V,h = MIN 

Ioh=MAX 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

loH=-1mA 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V|h = MIN, V,l=MAX, 1ol=MAX 


0.35 

0.5 

V 

V,K Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

1 Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V|h=MIN, Vo = 2.4V 


2 

50 

IJlA 

1 Off-state output current 

ozL LOW-level voltage applied 

Vcc=MAX, V|h=MIN, Vo = 0.5V 


-2 

-50 

mA 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 

100 

piA 

I|H HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

mA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Iqq Supply current (total) 

Vcc= max 

•ccH Outputs HIGH 




mA 

IccL Outputs LOW 



180 

mA 

•ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Wqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNiT 

Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta. Vcc 
M il 

Cl = 50pF 
Rl = 500(2 

Ta. Vcc 
Com’l 

Cl = 50pF 
RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAx Maximum shift frequency 

Waveform 4 

50 





50 


MHz 

tpLH Propagation delay 
tpHL I/On to EQ 

Waveform 2 

9.5 

6.0 


20 

12 



9.5 

6.0 

22.5 

13 

ns 

tpLH Propagation delay 
tpHL I/On to GT 

Waveform 2 

8.5 

7.0 


18 

14.5 



8.5 

7.0 

19 

15.5 

ns 

tpLH Propagation delay 
tpHL I/On to LT 

Waveform 2 

7.0 

6.0 


16 

14 



7.0 

6.0 

18 

15 

ns 

tpLH Propagation delay 
tpHL I/On to C/SO 

Waveform 2 

9.0 

6.0 


19.5 

13 



9.0 

6.0 

21.5 

14 

ns 

tpLH Propagation-delay 
tpj^L CP to EQ 

Waveform 4 

10.5 

4.0 


22 

9.0 



10.5 

3.5 

24.5 

10 

ns 

tpLH Propagation delay 
tpHL ^"l" 

Waveform 4 

10 

9.0 


21 

20 



10 

9.0 

22 

21.5 

ns 

tpLH Propagation delay 
tpHL OP to LT 

Waveform 4 

9.0 

6.0 


19.5 

12.5 



9.0 

6.0 

21 

13.5 

ns 

Propagation delay 
plh CP to C/SO (compare) 

Waveform 4 

8.5 


18.5 



8.5 

21.5 

ns 

tpLH Propagation delay 
tpHL OP to C/SO (serial shift) 

Waveform 4 

5.0 

5.0 


10.5 

10 



5.0 

5.0 

11.5 

11 

ns 

tpLH Propagation delay 
tpHL C/SI to GT 

Waveform 1 

9.0 

3.5 


19 

8.5 



9.0 

3.0 

20 

9.5 

ns 

tpLH Propagation delay 
tpHL C/SI to LT 

Waveform 1 

8.0 

4.0 


17 

8.5 



8.0 

4.0 

18 

9.5 

ns 

tpLH Propagation delay 

tpHL Sq, s-) to c/so 

Waveform 2 

7.0 

6.0 


14.5 

12 



7.0 

6.0 

15.5 

13 

ns 

tpLH Propagation delay 
tpHL SE to EQ 

Waveform 2 

4.0 

2.5 


8.0 

6.0 



4.0 

2.5 

9.0 

6.5 

ns 

tpLH Propagation delay 
^PHL to GT 

Waveform 2 

7.5 

3.5 


16 

8.0 



7.5 

3.5 

17 

9.0 

ns 

tpLH Propagation delay 
tpHL SE to LT 

Waveform 2 

5.0 

3.5 


11 

8.0 



5.0 

3.5 

12 

9.0 

ns 

tpLH Propagation delay 
tpHL C/SI to C/SO 

Waveform 2 

4.5 

4.0 


9.5 

9.5 



4.5 

4.0 

10.5 

10.5 

ns 

tpLH Propagation delay 
^PHL M to GT 

Waveform 2 

8.0 

7.0 


17 

15.5 



8.0 

7.0 

18 

17 

ns 

tpLH Propagation delay 
^PHL M to LT 

Waveform 2 

8.5 

5.5 


19 

12 



8.5 

5.5 

21 

13 

ns 

tpzH Output enable time 
^PZL Sq, S^ to l/On 

Waveform 5 
Waveform 6 

6.0 

6.5 


13 

14.5 



6.0 

6.5 

14 

15.5 

ns 

tpHz Output disable time 
tpLZ Sq, Si to I/On 

Waveform 5 
Waveform 6 

5.0 

5.5 


10 

12.5 



5.0 

5.5 

11 

13.5 

ns 


NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 
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AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f 25°C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 500S] 

Ta, Vcc 
M il 

Cl = 50pF 
Rl = SOOfi 

Ta, Vcc 
C om’l 

Cl = 50pF 
RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts(H) Setup time, HIGH or LOW 
t 3 (L) I/On to CP 

Waveform 3 

5.0 

5.0 






5.0 

5.0 

ns 

th(H) Hold time, HIGH or LOW 
th(L) I/On to CP 

Waveform 3 

0 

0 






0 

0 

ns 

ts(H) Setup time, HIGH or LOW 
tgiD So. Si to CP 

Waveform 3 

10 

10 






10 

10 

ns 

ts(H) Setup time, HIGH or LOW 
ts{L) C/SI to CP 

Waveform 3 

5.0 

7.0 






5.0 

7.0 

ns 

th(H) Hold time, HIGH or LOW 
th(L) C/SI to CP 








0 

0 

ns 

tw(H) Clock pulse width HIGH 

Waveform 4 

4.0 






4.0 

ns 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 



Waveform 1 


DATA SETUP AND HOLD TIMES 



_ f 

Waveform 3 


WAVEFORM FOR NON-INVERTING OUTPUTS 


SE, C/SI M, I/On, 
So, Si 






EG, C/SO 
GT 
LT 




f: 


Waveform 2 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



Waveform 4 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


3 STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 




Vm=1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE AND 
OPEN COLLECTOR (OC) OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

‘PLZ- ^PZL 

closed 

OC 

closed 

All other 

open 


DEFINITIONS 

R|_= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance should be equal to Zqut of pulse 
generators. 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2,5ns 
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• 8-bit transparent latch — 
’F533 

• 8-bit positive edge- 
triggered register —’F534 

• 3-State inverting output 
buffers 

• Common 3-State Output 
Enable 

• Independent register and 
3-State buffer operation 

DESCRIPTION 

The ’F533 is an octal transparent latch 
coupled to eight 3-State inverting output 
buffers. The two sections of the device are 
controlled independently by latch Enable 
(E) and Output Enable (OE) control gates. 
The data on the D inputs are transferred to 
the latch outputs when the latch Enable(E) 
input is HIGH. The latch remains transpar¬ 
ent to the data inputs while E is HIGH, and 
stores the data present one setup time be¬ 
fore the HIGH-to-LOW enable transition. 

The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micropro- 
cessors. The active-LOW Output Enable 
(OE) controls all eight 3-State buffers inde- 
pendent of the latch operation. When OE 
is LOW, the latched or transparent data 
appears at the outputs. When 5E is HIGH, 
the outputs are in the HIGH impedance 
“off state, which means they will neither 
drive nor load the bus. 

The ’F534 is an 8 -bit edge-triggered reg¬ 
ister coupled to eight 3-State inverting 
output buffers. The two sections of the 


’F533 Octal Transparent Latch (3-State) 
’F534 Octal D Flip-Flop (3-State) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F533 

6 . 0 ns 

41mA 

74F534 

6 . 6 ns 

55mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0«C to -f 70«C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -SS^Cto -t-125®C 

Plastic DIP 

N74F533N • F74F534N 


Plastic SO 

N74F533D ® N74F534D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DiP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

D 0 -D 7 (’F533 &’F534) 

Data Inputs 

1 . 0 / 1.0 

20]aA/0.6mA 

E (’F533) 

Latch Enable Input 
(Active HIGH) 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

OE(’F533 &’F534) ' 

Output Enable Input 
(Active LOW) 

1 . 0 / 1.0 

20/tA/0.6mA 

CP 

Clock Pulse Input 
(Active Rising Edge) 

1 . 0 / 1.0 

20/^A/0.6mA 

Qo-Q7(’F533&’F534) 

3-State Outputs 

150/33 

3mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iA in the HIGH state and 0.6mA in the LOW state. 


device are controlled independently by the The register is fully edge triggered. The 
Clock (CP) and Output Enable (OE) control state of each D input, one setup time 
gates. before the LOW-to-HIGH clock transition. 


PIN CONFIGURATION 


LOGIC SYMBOL 


LOGIC SYMBOL (lEEE/lEC) 




’F533 


’F534 


Lbs. 

EN1 

Lbs. 

EN 


11_ 

EN2 

11_ 

>C1 



h r 


h r 


3_ 

ID V 

^ 2 3_ 

ID V 

2 

4_ 


4_ 


5 

7_ 


6 7_ 


6 

8_ 


s. 9 8_ 


9 

13_ 


V. 12 13_ 


•v,12 

14_ 


15 14_ 


15 

17_ 


16 17_ 


s. 16 

18_ 


19 18_ 


19 
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FAST 54/74F533,54/74F534 


transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to 
help minimize problems that signal and 
ground noise can cause the clocking 
operation. 


The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micropro- 
cessors. The active-LOW Output Enable 
(OE) controls all eight 3-State buffers inde¬ 
pendent of the register operation. When 


OE is LOW, data in the register appears at 
the outputs. When OE is HIGH, the out¬ 
puts are in the HIGH impedance “off 
state, which means they will neither drive 
nor load the bus. 


LOGIC DIAGRAM, T533 



LOGIC DIAGRAM, ’F534 



MODE SELECT - FUNCTION TABLE, T533 


OPERATING MODES 

INPUTS 

INTERNAL REGISTER 

OUTPUTS 

OE 

E 

Dn 

Qq-Q? 

Enable and read register 

L 

L 

H 

H 

X 

X 

L 

H 

H 

L 

Latch and read register 

L 

L 

L 

L 

H 


L 

L 

H 

H 

L 

Latch register and disable outputs 

H 

H 

X 

X 

X 

X 

X 

X 

(Z) 

(Z) 


MODE SELECT - FUNCTION TABLE, T534 


OPERATING MODES 

INPUTS 

INTERNAL REGISTER 

OUTPUTS 

OE 

CP 

Do 

Q 0 -Q 7 

Load and read register 

L 

L 

I 

t 

I 

h 

L 

H 

H 

L 

Disable outputs 

H 

H 

X 

X 

X 

X j 

X 

X 

(Z) 

(Z) 


H = HIGH voltage level I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW OE transition (Z)= HIGH impedance “off” state 

L = LOW voltage level t = LOW-to-HIGH clock transition 

X = Don’t care 
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LOGIC PRODUCTS 


LATCH/FLIP-FLOP 


FAST 54/74F533, 54/74F534 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -F 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to -1-5 

- 30 to -f 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to + 5.5 

V 

'out 

Current applied to output in LOW output state 

40 

48 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

0 to 70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

\/ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

'iK 

Input clamp current 




-18 

mA 

'oh 

HIGH-level output current 




-3 

mA 

1 

LOW-level output current 

Mil 



20 

mA 

'OL 

Com’l 



24 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

'a 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TCOT r^riMniTirkKiel 


54/74F533, 534 

UNIT 





Min 

Typ2 

Max 

VoH 

HIGH-level output voltage 

Vcc=MIN, V,h = MIN, 

Ioh=MAX 

Mil 

2.4 

3.4 


V 

V,l=MAX 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc=MIN, V,h = MIN, 

loL= 20mA 

Mil 


0.35 

0.5 

V 

V|l=MAX 

loL = 24mA 

Com’l 


0.35 

0.5 

V 

VlK 

Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

'OZH 

Off-stage output current, 
HIGH-level voltage applied 

Vcc= max, V,h 

= MIN, Vo = 2.4V 



2 

50 

/zA 

'OZL 

Off-state output current, 
LOW-level voltage applied 

Vcc = MAX, V,h 

= MIN, Vo = 0.5V 



-2 

-50 

/iA 

1 Input current at maximum 

' input voltage 

Vcc= MAX, V|= 7.0V 


5 

100 

/aA 

'iH 

HIGH-level input current 

Vcc = max, V| = 2.7V 


1 

20 

/aA 

'iL 

LOW-level input current 

Vcc = max, V, = 0.5V 


-0.4 

-0.6 

mA 

'os 

Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-90 

-150 

mA 

'cc 

Supply current^ (total) 

Vcc= MAX 

’F533 


41 * 

61 

mA 

’F534 


55 

86 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicable type. 

2. Ali typicai values are at Vqq= 5V, 1^ = 25°C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs. the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in order to minimize in¬ 
ternal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause 
invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. ’F533 measure Iccz '''^'th OE input at 4.5V, Dp and E inputs at ground and all outputs open. 

'F534 measure l^cz with OE inputs at 4.5V and Dp inputs at ground and all outputs open. 
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LOGIC PRODUCTS 


LATCH/FLIP-FLOP 


FAST 54/74F533,54/74F534 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25^0 
Vcc=+5.0V 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAx Maximum clock frequency 

Waveforms ’F534 

100 



60 


70 


MHz 

tpLH Propagation delay 
tpHL Data to output 

Waveforms ’F533 

4.0 

3.0 

6.9 

5.2 

9.0 

7.0 

4.0 

3.0 

12 

9.0 

4.0 

3.0 

10 

8.0 

ns 

tpLH Propagation delay 
tpHL Latch Enable to output 

Waveform 7 ’F533 

5.0 

3.0 

8.5 

5.6 

11 

7.0 

5.0 

3.0 

14 

9.0 

5.0 

3.0 

13 

8.0 

ns 

tpLH Propagation delay 
tpHL Clock to output 


m 


8.5 

8.5 

4.0 

4.0 

10.5 

11 

m 


ns 

tpzH Enable time to HIGH level 
tpzL Enable time to LOW level 






■QjH 

m 

tun 

ns 

tpHz Disable time from HIGH level 
tpLz Disable time from LOW level 

Waveform 1 .pcoo 
Waveform 2 

2.0 

2.0 

4.7 

4.1 

6.0 

5.5 



m 



tpzH Enable time to HIGH level 
tp 2 L Enable time to LOW level 

Waveform 1 .pco^ 
Waveform 2 

2.0 

2.0 


11.5 

7.5 



@1 



tpHz Disable time from HIGH level 
tpLz Disable time from LOW level 


2.0 

2.0 

5.3 

4.3 

7.0 

5.5 

2.0 

2.0 

8.0 

7.5 

2.0 

2.0 

8.0 

6.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= ^■25«C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 


Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 



Max 





ts(H) Setup time, Data to 

ts(L) Enable, HIGH or LOW 

Waveform 5 ’F533 

11^11 







ns 

th(H) Hold time. Data to 
th(L) Enable, HIGH or LOW 

Waveform 5 ’F533 




3.0 

3.0 


3.0 

3.0 


ns 

tw{H) Enable pulse width HIGH 

Waveform 5 ’F533 




6.0 


6.0 


B9I 

ts(H) Setup time. Data to Clock, 

ts(L) HIGH or LOW 

Waveform 4 ’F534 


■ 







th(H) Hold time. Data to Clock, 
th(L) HIGH or LOW 

Waveform 4 ’F534 

2.0 

2^0 



2.0 

2.5 


2.0 

2.0 


ns 

tw(H) Clock pulse width, 
tw(L) HIGH or LOW 

Waveform 3 ’F534 

7.0 

6.0 



7.0 

6.0 


7.0 

6.0 


ns 
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LATCH/FLIP-FLOP 


FAST 54/74F533,54/74F534 












LOGIC PRODUCTS 


LATCH/FLIP-FLOP 


FAST 54/74F533, 54/74F534 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

*PLZ 

closed 

tpZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


TRANSCEIVERS 



• High impedance NPN 
base inputs for reduced 
loading (20/iA in HIGH 
and LOW states) 

• Higher drive than 8304 

• 8-bit bidirectional data 
flow reduces system 
package count 

• 3-State inputs/outputs 
for interfacing with bus- 
oriented systems 

• 20mA and 64mA bus 
drive capability on A and 
B ports, respectively 

• Transmit/Receive and 
Output Enable simplify 
control logic 

DESCRIPTION 

The ’F545 is an 8 -bit, 3-state, high-speed trans¬ 
ceiver. it provides bidirectionai drive for 
bus-oriented microprocessor and digital 
communications systems. Straight through 
bidirectional transceivers are featured, with 
20mA bus drive capability on the A ports and 
64mA bus drive capability on the B ports. 

One input, Transmit/Receive (T/W) determines 
the direction of logic signals through the 


FAST 54/74F545 


Octal Bidirectional Transceiver 
(With 3-State Inputs/Outputs) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F545 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to + 70*0 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55«C to + 125*0 

Plastic DIP 

N74F545N 


Plastic SO 

N74F545D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FANOUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L.) 
High/Low 

LOAD VALUE 
High/Low 

OE 

Output Enable Input (Active LOW) 

1.0/0.033 

20)*A/20/4A 

T/R 

Transmit/Receive Input 

1.0/0.033 

20/^A/20mA 

r- 

< 

1 

o 

< 

Side A 3-State Data Inputs 
or 3-State Outputs 

3.50/0.033 

150/33 

70fiAI20iiA 

3mA/20mA 

B 0 -B 7 

Side B 3-State Data Inputs or 

3-State Outputs (Commercial) 

3-State Outputs (Military) 

3.50/0.033 

750/107 

600/80 

70ixAI20tiA 

15mA/64mA 

12mA/48mA 


NOTE: 

One (1.0) FAST unit load is defined as: 20^A in the HIGH state and 0.6mA in the LOW state. 


bidirectional transceiver. Transmit enables The ’F545 performs the same function as the 
data from A ports to B ports; Receive enables ’F245 the only difference being package pin 
data from B ports to A ports. The Output assignments. 

Enable input disables both A and B ports by 
placing them in a 3-state condition. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


TRANSCEIVERS 


FAST 54/74F545 


Preview 


LOGIC DIAGRAM 


(1) (2) (3) (4) (5) (6) (7) (8) 

Ao Ai Aa A3 A ^ As As A/ 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

OE 

T/R 

L 

L 

Bus B Data to Bus A 

L 

H 

Bus A Data to Bus B 

H 

X 

HighZ 


H = HIGH voltage level 
L = LOW voltage level 
X= Immaterial 
Z = High impedance 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

Vcc 

Supply voltage 


- 0.5 to + 7.0 

-0.5 to 4-7.0 

V 

V,N 

Input voltage 


- 0.5 to - 1 - 7.0 

- 0.5 to 4 - 7.0 

V 

l|N 

Input current 


- 30 to - 1 - 5 

- 30 to 4-5 

mA 

VOUT 

Voltage applied to output in HIGH output state 


— 0.5 to + 5.5 

- 0.5 to 4 - 5.5 

V 

1 

Current applied to output in LOW output state 

A0-A7 

40 

48 

mA 

'OUT 

B0-B7 

96 

128 

mA 

Ta 

Operating free-air temperature range 


-55 to + 125 

0 to 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54y74F 

UNIT 



Min 

Norn 

Max 

< 

0 

0 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 


HIGH-level output current, A 0 -A 7 

Mil 



-3 

mA 

'OH 

Com’l 



-3 

mA 


HIGH-level output current, B 0 -B 7 

Mil 



-12 

mA 

■oh 

Com’l 



-15 

mA 


LOW-level output current, A 0 -A 7 

Mil 



20 

mA 

•OL 

Com’l 



24 

mA 

1 

LOW-level output current, B 0 -B 7 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

“C 

Com’l 

0 1 

1 


70 

“C 
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LOGIC PRODUCTS 


TRANSCEIVERS FAST 54/74F545 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F545 

UNIT 

Min 

CM 

a 

Max 

Vqh HIGH-level output voltage, A 0 -A 7 

Vcc=MIN, V|l=MAX, 
V|h=MIN 

Iqi^ — — 3.0mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vqh HIGH-level output voltage, Bg-By 

Vcc=MIN, V,l=MAX, 
V,h = MIN 

loH= -12mA 

Mil 

2.0 



V 

loH= -15mA 

Com’l 

2.0 



V 

loH= - 3.0mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage, A 0 -A 7 

Vcc=MIN, VjH = MIN, ViL=MAX, !oL=24mA 


0.35 

0.5 

V 

Vql LOW-level output voltage, Bg-By 

Vcc=MIN, V,l=MAX, 
V,h=MAX 

loL=48mA Mil 


0.35 

0.50 

V 

loL=64mA Com’l 


0.35 

0.50 

V 

V,K Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

- 1.2 

V 

j Input clamp current at 

' maximum input voltage 

Vcc=MAX, V|= +7.0V 



100 

fxA 

liH HIGH-level input current 

Vcc= max, V, = 2.7V 



20 


liL LOW-level input current 

Vec = max, V, = 0.5V 

OE, T/R 



-20 

[lA 

> 

0 

1 

> 

CD 

0 



-70 

jxA 

. Off-state output current, 

HIGH-level voltage applied 

Vec = MAX, V,H = MIN , Vqut = 2.4V 



50 

ixA 

I Off-state output current, 

02 -L LOW-level voltage applied 

Vcc=MAX, V,h=MIN, Vqut = 0-5V 



-50 

fiA 

Iqs Short-circuit output current^ 

Vcc= max 

-100 


-225 

mA 

Ice Supply current"' (total) 

Vcc= max 

IccH Outputs HIGH 




mA 

IccL Outputs LOW 



192 

mA 

•ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/^ = 25°C. 

3. Not more than one output should be shorted at a time. Fortesting Iqsi fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with outputs open. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 , 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

— 

UNIT 

Ta= -I-25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl — 6000 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta> Vcc 

Com’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation Delay 

tpHL An to Bn Or Bn tO An 

Waveform 1 
Waveform 1 







6.5 

7.0 

ns 

tpzH Output Enable Time 

tpzL 

Waveform 2 
Waveform 3 







8.0 

11.0 

ns 

Output Disable Time 
tpi_z 

Waveform 2 
Waveform 3 







7.5 

6.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


TRANSCEIVERS 


FAST 54/74F546 


Preview 


AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 


V 


‘PHL 


\ 


•PLH 


VOH 

VOL 


Waveform 1 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 



3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

^PLZ 

closed 

fpZL 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqui of pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


COUNTER 


FAST 54/74F579 


Preview 


8-Bit Bidirectional Binary Counter (3-State) 


• Multiplexed 3-state I/O 
ports 

• Built-in lookahead carry 
capability 

• Count frequency 100MHz 

typ 

• Supply current 75mA typ 


DESCRIPTION 

The ’F579 is a fully synchronous 8 -stage 
up/down counter with multiplexed 3-state 
I/O ports for bus-oriented applications. It 
features a preset capability for program¬ 
mable operation, cairy lookahead for easy 
cascading and a U/D input to control the 
direction of counting. All state changes, 
whether in counting or parallel loading, 
are initiated by the rising edge of the 
clock. 


TYPE 

TYPICAL f„Ax 

TYPICAL SUPPLY CURRENT 
(Total) 

74F579 

100MHz 

70mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55®C to + 125«C 

Plastic DIP 

N74F579N 


Plastic SO 

N74F579D 


Ceramic DIP 



Ceramic LLCG 




NOTE 

SO package is surface-mounted micro-miniature DIP availabie 1984. 
LLCC is 20-pin surface-mounted ieadiess chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

I/O 0 -I/O 7 

Data Inputs 

1 . 0 / 1.0 

20/iA/0.6mA 

Data Outputs 

150/33 

3mA/20mA 

P£ 

Parallel Enable Input (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

U/D 

Up-Down Count Control Input 

1 . 0 / 1.0 

20/tA/0.6mA 


Master Reset Input (Active LOW) 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 


Synchronous Reset Input (Active LOW) 

1 . 0 / 1.0 

20^A/0.6mA 


Count Enable Parallel Input (Active LOW) 

1 . 0 / 1.0 

20 MA/ 0 . 6 mA 

GET 

Count Enable Trickle Input (Active LOW) 

1 . 0 / 1.0 

20^A/0.6mA 


Chip Select Input Active (Active LOW) 

1 . 0 / 1.0 

20/*A/0.6mA 

OE 

Output Enable Input (Active LOW) 

1 . 0 / 1.0 

20)^A/0.6mA 

CP 

Clock Pulse Input (Active Rising Edge) 

1 . 0 / 1.0 

20/iA/0.6mA 

TC 

Terminal Count Output (Active LOW) 

150/33 

3mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20 mA in the HiGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


cp[T 





if] SR 



H] CEP 

\ 102 \T 






GND [T 



I/O 4 [T 


31] U/D 

I/05[T 


13] 

l/Oe [T 







LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


COUNTER 


FAST 54/74F579 


Preview 


FUNCTION TABLE 


MR 

SR 

CS 

PE 

CEP 

CET 

U/D 

OE 

CP 

FUNCUON 

X 

X 

H 

X 

X 

X 

X 

X 

X 

l/Oa to I/Oh in High-Z (PE disabled) 

X 

X 

L 

H 

X 

X 

X 

H 

X 

l/Oa to I/Oh in High-Z 

X 

X 

L 

H 

X 

X 

X 

L 

X 

Flip-flop outputs appear on I/O lines 

L 

X 

X 

X 

X 

X 

X 

X 

X 

Asynchronous reset for all flip-flops 

H 

L 

X 

X 

X 

X 

X 

X 

t 

Synchronous reset for all flip-flops 

H 

H 

L 

L 

X 

X 

X 

X 

t 

Parallel load all flip-flops 

H 

H 

(not LL) 

H 

X 

X 

X 

t 

Hold 

H 

H 

(not LL) 

X 

H 

X 

X 

t 

Hold (TO held high) 

H 

H 

(not LL) 

L 

L 

H 

X 

t 

Count up 

H 

H 

(not LL) 

L 

L 

L 

X 

t 

Count down 


H=: HIGH voltage level 
L = LOW voltage level 
X = Don’t Care 

t = LOW-to-Hl^ clockjransitlon 

not LL means CS and PE should never both be LOW voltage level at the same time. 


LOGIC DIAGRAM 
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LOGIC PRODUCTS 


COUNTER 


FAST 54/74F579 


Preview 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc 

Supply voltage 

-0.5 to -f7.0 

-0.5 to -F7.0 

V 

V,N 

Input voltage 

- 0.5 to -f 7.0 

- 0.5 to + 7.0 

V 

•in 

Input current 

- 30 to +1 

- 30 to +^ 

mA 

VOUT 

Voltage applied to output in HiGH output state 

- 0.5 to + 5.5 

-0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 


Operating free-air temperature range 

-55 to -1-125 

0 to 70 

OQ 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voitage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




- 3 

mA 

•OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

“C 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F579 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V|l=MAX, 1oh=MAX 

Mil 

2.4 



V 

Com’l 

2.7 



V 

Vql LOW-level output voltage 

Vcc= IVIIN, V,H= MIN, V,L= MAX, Iol= •^AX 


0.35 

0.5 

V 

^ Input clamp voltage 

(negative) 

Vcc=I^IN, l,= l,K 


-0.73 

-1.2 

V 

. Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V|h=MIN, Vo = 2.4V 


2 

50 

mA 

1 Off-state output current 

LOW-level voltage applied 

Vcc=MAX, V,h=MIN, Vo=0.5V 


-2 

-50 

fiA 

1 Input clamp current at 

' maximum input voltage 

Vcc=iVIAX, V,= 7.0V 


0.75 

1.0 


liH HIGH-level Input current 

Vcc= max, V|= 2.7V 


10 

20 

mA 

lii_ LOW-level input current 

Vec = max, V| = 0.5V 


-0.1 

-20 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Ice Supply current (total) 

Vcc=MAX 

•ccH Outputs HIGH 


50 

70 

mA 

•ccL Outputs LOW 


80 

100 

mA 

•ccz Outputs Disabled 


80 

100 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. tbe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs fests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 

Note 202, “Testing and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNiT 

Ta= +25°C 
Vcc=+5.0V 

Cl = 50pF 

Rl = 500ft 

Ta, Vcc 

Mil 

Cl=50pF 

Rl = 500ft 

Ta, Vcc 
C om’l 

Cl = 50pF 
Rl = 500ft 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

80 

100 


60 


70 


MHz 

Iplh CP to I/On 
fpHL 

Waveform 1 

3.0 

4.5 


10.0 

10.0 

2.5 

4.0 

12.0 

12.0 

2.5 

4.0 

11.0 

11.0 

ns 

Jpi-n U/D to TO, OT to TO, CP to TC 

IPHL 

Waveform 1 

6.0 

5.0 


15.0 

15.0 

5.0 

4.0 

17.0 

17.0 

5.0 

4.0 

16.0 

16.0 

ns 

Jplh u/D to TC, ^ to TC, CP to TC 

iPHL 

Waveform 1 

6.0 

5.0 


15.0 

15.0 

5.0 

4.0 

17.0 

17.0 

5.0 

4.0 

16.0 

16.0 

ns 

Output disable time 

^PZL 

Waveform 3 
Waveform 4 

12 

12 


20 

20 

10 

10 

24 

24 

10 

10 

22 

22 

ns 

Output enable time 

tpLZ 

Waveform 3 
Waveform 4 

12 

12 


20 

20 

10 

10 

24 

24 

10 

10 

22 

22 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500ft 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500ft 

Ta, Vcc 
C om’l 

Cl = 50pF 
Rl = 500ft 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

I®*”* Data to CP 
ts (*“* 

Waveform 2 

5.0 

5.0 





5.0 

5.0 


ns 

Data to CP 

Waveform 2 

0 

0 





0 

0 


ns 

SR or ^ to CP 

ts 1^7 

Waveform 2 

12 

12 





12 

12 


ns 

PE, ^ or ^ to CP 

ifi (L.) 

Waveform 2 

0 

0 





0 

0 


ns 

MH) ^or^TOCP 

Waveform 2 

10 

10 





10 

10 


ns 

^or CEP to CP 
x*-) 

Waveform 2 

0 

0 





0 

0 


ns 

t^v Clock pulse width 

Waveform 1 

5 





6 


ns 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH DATA SETUP AND HOLD TIMES 



TC, I/On 



‘W 


% 



PE, SR, 
CS, CET, 
CEP 


CP 






Vm 








Waveform 1 


Waveform 2 


3 STATE ENABLE TIME TO LOW LEVEL AND 3 STATE ENABLE TIME TO HIGH LEVEL AND 

DISABLE TIME FROM LOW LEVEL DISABLE TIME FROM HIGH LEVEL 



Waveform 3 


Vm = 1.5V 


Waveform 4 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 


INPUT PULSE DEFINITIONS 



SWITCH POSITION 


TEST 

SWITCH 

‘PLZ 

closed 

‘PZL 

closed 

All other 

open 



AMP (V) 


OV 


AMP (V) 


OV 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut Pulse 
Generators. 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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• High impedance NPN 
base input for reduced 
loading (20/tA in HIGH 
and LOW states) 

• Non-inverting buffers 

• Bidirectional data path 

• B outputs sink 48mA, 
source 15mA 


DESCRIPTION 

The ’F588 contains eight non-inverting 
bidirectional buffers with 3-State outputs 
and is intended for bus-oriented applica¬ 
tions. The B ports have termination resis¬ 
tors as specified in the IEEE-488 specifica¬ 
tions. Current sinking capability is 20mA 
at the A ports and 48mA at the B ports. 
The Transmit/Receive (T/R) input deter¬ 
mines the direction of data flow through 
the bidirectional transceiver. Transmit 
(active-HIGH) enables data from A ports to 
B ports; Receive (active-LOW) enables 
data from B ports to A ports. The Output 
Enable input, when HIGH, disables both A 
and B ports by placing them in a high- 
impedance condition. 


Octal Bidirectional Transceiver With IEEE-488 
Termination Resistors (3-State Inputs and Outputs) 


TYPE 

TYPICAL PROPAGATION 

DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F588 


128mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + ZO^C 

MILITARY RANGES 

Vcc * 5V ± 10%; Ta = - 55*C to + 125®C 

Plastic DIP 

N74F588N 


Plastic SO 

N74F588D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOAD VALUE 
High/Low 

OE 

Output Enable Input (Active LOW) 

2.0/0.033 

AOfiAllOtiA 

T/R 

Transmit/Receive Control Input 

1.0/0.033 

20iJiAI20fiA 


A Port Inputs or 

3.5/0.033 

70/iA/20/xA 

MO-A? 

3-State Outputs 

150/33 

3mA/20mA 

B 0 -B 7 

B Port Inputs or 

*T/0.033 

*T/20/iA 

3-State Outputs 

260/80 

5.2mA/48mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/iiA in the HIGH state and 0.6mA in the LOW state. 
*T = Resistance Termination per IEEE-488 Standard. 


PIN CONFIGURATION 



- _ 


[ 







A2II 







=□; 





m 

SjB8 



hs 

V 



AeU 


=[]h 








oeU 

IBI 

_ 



gndQo 

fra 



^t/r 


LOGIC SYMBOL 


1 2 3 4 5 6 7 8 



Ao Ai A 2 A 3 A 4 As As A 7 

9 -C 

OE 

11 - 

T/R 


Bq B-i B 2 B 3 B 4 Bs Be B 7 


19 18 17 16 15 14 13 12 
Vcc = Pin 20 
GND = Pin10 


LOGIC SYMBOL (lEEE/lEC) 
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B Port Input Characteristics with T/R LOW 



® , @ NO-LOAD VOLTAGE 
(D CLAMP DIODE 

0 , (D IlL 

® ® IlH 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

T/R 

L 

L 

Bus B Data to Bus A 

L 

H 

Bus A Data to Bus B 

H 

X 

High Impedance 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM 


( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) 

Aq Ai A 2 A 3 A 4 As As A 7 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

8 

> 

Supply voltage 


-0.5 to -1-7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 


-0.5 to + 7.0 

- 0.5 to + 7.0 

V 

i|N 

Input current 


- 30 to -1-5 

- 30 to +5 

mA 

VOUT 

Voltage applied to output in HIGH output state 


-0.5 to -1-5.5 

- 0.5 to + 5.5 

V 

1 

Current applied to output in LOW output state 

> 

0 

1 

> 

48 

48 

mA 

•out 

B 0 -B 7 

128 

128 

mA 

Ta 

Operating free-air temperature range 


-55 to -1-125 

Oto 70 

“C 


5-334 


Signetics 













LOGIC PRODUCTS 


TRANSCEIVER FAST 54/74F588 


Preview 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

VCC 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

1 

HIGH-level output current, A 0 -A 7 

Mil 



-3 

mA 

'OH 

Com’l 



-3 

mA 

1 

HIGH-level output current, B 0 -B 7 

Mil 



-12 

mA 

'OH 

Com’l 



-15 

mA 

1 

LOW-level output current, A 0 -A 7 

Mil 



20 

mA 

■OL 

Com’l 



24 

mA 

1 

LOW-level output current, B 0 -B 7 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


+ 125 

°C 

'a 

Com’l 

0 


70 

"C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F588 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage, A 0 -A 7 

Vcc=MIN, V,l=MAX, 
V,h=MIN 

Iqi^ = — 3.0mA 

Mil 

2.4 



V 

Com’l 

2.7 



V 

Vqh HIGH-level output voltage, B 0 -B 7 

Vcc=MIN, V,l=MAX, 
V,h = MIN 

loH= -12mA 

Mil 

2.0 



V 

|q^= - 15mA 

Com’l 

2.0 



V 

•oH= - 3.0mA 

Mil 

2.4 



V 

Com’l 

2.7 



V 

Vqi_ LOW-level output voltage, A 0 -A 7 

Vcc=MIN, V,h = MIN, V,l=MAX, loL = 24mA 


0.35 

0.5 

V 

Vql LOW-level output voltage, B 0 -B 7 

Vcc=MIN, V,l=MAX, 
V,H = MAX 

loL = 48mA Mil 


0.35 

0.5 

V 

loL=64mA Com’l 


0.35 

0.5 

V 

Vij^ Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

- 1.2 

V 

1 Input clamp current at 

' maximum input voltage 

Vcc=MAX, V,= +7.0V 



100 

/.A 

liH HIGH-level input current 

Vcc=MAX, V| = 2.7V 



20 

liA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 

> 

0 

1 

> 



-70 

liA 

OE 



-40 

fiA 

T/R 



-20 

^A 

. Off-state output current, 

HIGH-level voltage applied 

Vcc= max, V,h= min, Vout= 2.4V 



50 

fiA 

1 Off-state output current, 

LOW-level voltage applied 

Vcc=MAX, V,h = MIN, Vout=0.5V 



-50 

fiA 

Iqs Short-circuit output current^ 

Vcc= MAX 

-100 


-225 

mA 

Ice Supply current"* (total) 

Vcc=MAX 

IccH Outputs HIGH 




mA 

•ccL Outputs LOW 



192 

mA 

•ecz Outputs OFF 




mA 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25‘»C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500Q 

Ta. Vcc 

Mil 

Cl = 50pF 

Ri_ s 500U 

Ta» Vcc 
C om’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

fpLH 

Propagation Delay 

Waveform 1 







6.5 


fpHL 

A to B or B to A 

Waveform 1 







7.0 

ns 

fpZH 

Output Enable Time 

Waveform 2 







8.0 


fpZL 

T/R or OE to A or B 

Waveform 3 







11.0 

ns 

fpHZ 

Output Disable Time 

Waveform 2 







7.5 


tpLZ 

T/R or OE to A or B 

Waveform 3 







6.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


3 STATE ENABLE TIME TO HIGH LEVEL AND 

WAVEFORM FOR NON INVERTING OUTPUTS DISABLE TIME FROM HIGH LEVEL 




Waveform 1 



3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

<PLZ 

closed 

'PZL 

closed 

All Other 

open 


INPUT PULSE DEFINITIONS 



DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

R 7 = Termination resistance should be equal to Zq^j of pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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REGISTERS 


FAST 54/74F604, 54/74F605 




• High impedance NPN 
base inputs for reduced 
ioading (20/iA in HIGH 
and LOW states) 

• Stores 16-bit-wide Data 
inputs, multiplexed 8-bit 
outputs 

• 3-State outputs (’F604) 

• Open-Collector Outputs 
(’F605) 

• Propagation delay 10ns 
typical 

• Power supply current 
85mA typical 


DESCRIPTION 

The ’F604 contains 16 D-type edge-triggered 
data inputs. Organized as 8-bit A and B regis¬ 
ters, the flip-flop outputs are connected by 
pair^to eight 2-input multiplexers, A Select 
(SA/B) input determines whether the A or B 
register contents are multiplexed to the eight 


’F604 — Dual Octal Register (3-State) 
’F605 — Dual Octal Register (Open Collector) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F604 

10ns 

85mA 

74F605 

10ns 

85mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0®Cto -|-70®C 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto -H25“C 

Plastic DIP 

N74F604N • N74F605N 


Plastic SO 

N74F604D • N74F605D 


Ceramic DIP 



Ceramic LLCC 




NOTE SO package is surface-mounted micro-miniature DIP available 1984. 


LLCC is 20-pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L) 

High/Low 

LOAD VALUE 
High/Low 

> 

> 

00 

Inputs A 

1.0/0.033 

20fiAI20fiA 

B-i-Bs 

Inputs B 

1.0/0.033 

20f,AI20iiA 

Select A/B 

Select Inputs 

1.0/0.033 

20iiAl20iJiA 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/0.033 

20fiAl20fjLA 

Yi-Y8 

Outputs 

150/40 

3.0mA/24mA 


NOTE One (1.0) FAST unit load is defined as: 20/itA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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Preliminary 


3-state outputs. Data enter^ from the Iq 
inputs are selected when SA/B is LOW: data 
from the h inputs are selected when SA/B 
is HIGH. Data enters the flip-flops on the 
rising edge of the Clock (CP) input, which 
also controls the 3-state outputs. The out¬ 
puts are enabled when CP is HIGH and dis¬ 
abled when CP is LOW. 

The ’F605 contains 16 D-type edge-triggered 
flip-flops with common clock and individual 
data inputs. Organized as 8-bit A and B regis¬ 
ters, the flip-flop outputs are connected by 
pairs to eight 2-input multiplexers. A Select 
(SA/B) inputs determines whether the A or 
B register contents are multiplexed to the 
eight open-collector outputs. Data entered 
from the Iq inputs are selected when SA/B is 
LOW; dat^ from the h inputs are selected 
when SA/B is HIGH. Data enters the flip-flops 
on the rising edge of the Clock (CP) input, 
which also controls the open-collector out¬ 
puts. The outputs are enabled when CP is 
HIGH and disabled when CP is LOW. 

These functions are well suited for receiving 
16-bit simultaneous data and transmitting 
it as two sequential 8-bit words. 


FAST 54/74F604, 54/74F605 


LOGIC DIAGRAM 



FUNCTION TABLE 


INPUTS 1 

OUTPUTS 

A1-A8 

B1-B8 

SELECT A/B 

CP 

Y1.Y8 

A data 

B data 

L 

1 

B data 

A data 

B data 

H 

t 

A data 

X 

X 

X 

L 

Z or Off 

X 

X 

L 

H 

B register stored data 

X 

X 

H 

H 

A register stored data 


H = HIGH level (steady state) 

L = LOW level (steady state) 

Off = H if pull-up resistor is connected to Open-Collector output 
X = Don’t care 
Z = High-impedance state 
t = Transition from LOW-to-HIGH level 
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REGISTERS FAST 54/74F604, 54/74F605 


Preliminary 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -F 7.0 

V 

VlN 

Input voltage 

- 0.5 to -F 7.0 

- 0.5 to -F7.0 

V 

•in 

Input current 

- 30 to -F 5 

- 30 to -F 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to -F 5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

0 to 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

\/_ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’I 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 

’F605 



-1 

mA 

’F604 



-3 

mA 

•OL 

LOW-level output current 




24 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

'a 

Com’l 

0 


70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F604 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN,V,h = MIN, 
V,l=MAX 

loH = “ 3mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V|h = MIN, 
V,l=MAX 

loL= 20mA 

Mil 


0.3 

0.5 

V 

loL=24mA 

Com’l 


0.35 

0.5 

V 

V,K Input clamp voltage 

Vcc=IV1IN,I,= I,k 


-0.73 

-1.2 

V 

. Off-stage output current, 

HIGH-level voltage applied 

Vcc= MAX, V,H= MIN, Vo = 2.4V 


2 

50 

fiA 

1 Off-state output current, 

ozL LOW-level voltage applied 

Vcc= max, V,h= MIN, Vo = 0.5V 


-2 

-50 

/iA 

1 Input clamp current at 

' maximum input voltage 

Vcc = max, V,= 7.0V 



1 

mA 

liH HIGH-level input current 

Vcc = max, V,= 2.7V 



20 

fiA 

liL LOW-level input current 

Vcc= max, V,= 0.5V 



-20 

t^A 

Iqs Short-circuit output current^ 

Vcc = max 

-60 


-150 

mA 

Icc Supply current (total) 

Vcc = max 

•cCH 




mA 

•CCL 




mA 

•ccz 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V 0 Q= 5V, Ta = 25‘’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


REGISTERS 


FAST 54/74F604. 54/74F605 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherv/ise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F605 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= MIN, V,L= MAX, loH= max, 
V,h = MIN 

Mil 

2.5 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc= min, V,h = MIN, V,L= MAX, Iol= MAX 


0.35 

0.5 

V 

ViK Input clamp voltage 

Vcc=MIN, I,= 1,k 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V,= 7.0V 


5 



liH HIGH-level input current 

Vcc=MAX, V,= 2.7V 



20 

mA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 



-20 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 


75 

100 

mA 

•ccL Outputs LOW 


85 

100 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T^ = 25'’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fh® use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

>CCH> V|N = GND: Iqcl-V|N = Open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlines in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F604 

54F604 

74F604 

UNIT 

Ta= -h25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta. 

Vcc = Mil 

Cl = 50pF 

Rl= soon 

Ta, 

Vcc = Com’l 
Cl = 50pF 

RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

100 



70 


80 


MHz 

tpLH Select A/B 
tpHL (Data: A=H, B=L) 

Waveform 2 







11 

10 

ns 

tpLH Select A/B 
tpHL (Data: A=L, B=H) 

Waveform 3 







11 

10 

ns 

tpzH Enable time to HIGH 
tpzL Enable time to LOW 

Waveforms 4 & 5 

. 







8 

12.5 

ns 

tpHz Disable time from HIGH 
tpL 2 Disable time from LOW 

Waveforms 4 & 5 







8 

12.5 

ns 


NOTE Subtract 0.2ns from minimum values for SO package. 


AC CHARACTERISTICS (When measured in accordance with the procedures outiined in Signetics LOGiC App Note 202, 
“Testing and Specifing FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F605 

54F605 

74F605 

UNIT 

Ta= -Fas^c 

Vcc= +5.0V 

Cl = 50pF 

R|_ = 500B 

Ta, 

Vcc = Mil 

Cl = 50pF 

Rl = SOOfl 

Ta. 

Vcc * Com’l 
Cl = 50pF 

RL = 500fi 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

100 







MHz 

tpLH Select A/B 
tpHL (Data: A=H, B=L) 

Waveform 2 . 







15 

10 

ns 

tpLH Select A/B 
tpHL (Data: A = L, B = H) 

Waveform 3 







15 

10 

ns 

'P'-H CP 

IpHL 

Waveform 1 






_I 

15 

12.5 

ns 


NOTE Subtract 0.2ns from minimum values for SO package. 


Signetics 5-34i 








LOGIC PRODUCTS 


REGISTERS FAST 54/74F604. 54/74F605 


Preliminary 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F604/605 

54F604/605 

74F604/605 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

R|, = soon 

Ta.Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta> Vcc 
C om’l 

Cl = 60pF 

R|, = 500D 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tw Width of Clock Pulse 

Waveform 1 

5 



5 


5 


ns 

ts Set-Up Time 

Waveform 6 

3 



3 


3 


ns 

th Hold Time 

Waveform 6 

0 



0 


0 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



WAVEFORM FOR NON-INVERTING OUTPUTS 


A,B 
SELECT A/B 


Uph 




V 


Waveform 3 


3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


_ 

^ _ 

^tpzL- 

r Vm 

L 





CP - 
Y.T 


Waveform 5 


- Vol + 0-3V 


A,B 

SELECT 


WAVEFORM FOR INVERTING OUTPUTS 
Vm 


T A/B-y^^Vw ^ ^ 

—f\ N- 


Y,Y 




k‘PLH*“ 


Waveform 2 


p: 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


r^*pz 




Voh-0.3V 


_ 

Waveform 4 

DATA SETUP AND HOLD TIMES 


V-OV 


rVM 


-tclU — 









‘h(H) 


\_ f 


Waveform 6 


Vm=1.5V 

indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


REGISTERS 


FAST 54/74F604, 54/74F605 


Preliminary 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS ’F604 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ 

closed 

tpZL 

closed 

All other 

open 


DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



■ AMP (V) 


• AMP (V) 


FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

•tlh 

‘THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS, ’F605 


Vcc Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

^TLH 

'THL 

54/74F 

3.0V 

IMHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F620. F623 


sssBssm 

• High impedance NPN 
base inputs for reduced 
ioading (20 /lA in HIGH 
and LOW states) 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
sink 64mA 

— ’F620, inverting 

— ’F623, non-inverting 

• ISmA source current 

DESCRIPTION 

The ’F623 is an octal transceiver featuring 
non-inverting 3-State bus-compatible out¬ 
puts in both send and receive directions. 
The outputs are capable of sinking 64mA 
and sourcing up to 15mA, providing very 
good capacitive drive characteristics. The 
’F620 is an inverting version of the ’F623. 
These octal bus transceivers are designed 
for asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexi¬ 
bility in timing. 


’F620 Octal Bus Transceiver, Inverting (3-State) 
’F623 Octal Bus Transceiver, Non-Inverting (3-State) 


Type 

Typical Propagation 

Delay 

Typical Supply Current 
(Total) 

74F620 


mA 

74F623 

ns 

mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to -t- TO^C 

MILITARY RANGES 

Vcc = 6V ±10 %;Ta= -55*Cto ■H25®C 

Plastic DIP 

N74F620N • N74F623N 


Plastic SO 

N74F620D • N74F623D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L,) 
High/Low 

LOAD VALUE 
High/Low 

GBA, GAB 

Enable Inputs 

1.0/.033 

20fiAI20ixA 

AfAg, B^-Bs 

3-State Inputs or 

1.0/.033 

20/iA/20/xA 


3-State Outputs 

50/1000 

1.0mA/20mA 


NOTE; One (1.0) FAST unit load (U.L.) is defined as 20/iA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


LOGIC SYMBOL 



LOGIC SYMBOL (IEEE) 


’F620 




.BAf- 


8-^ 


m 

V1 < 

> 2V 








’F623 

m/mi 

gjg 













^B4 


^B 

Pb 

Or, 


Pb 

Pb: 

Pb: 

Pb, 

Pbi 

Pb 

Pb 

Or 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F620. F623 


Preliminary 


FUNCTION TABLE 


ENABLE 

INPUTS 

OPERATION I 

GBA 

GAB 

’F620 

’F623 

L 

L 

B data to A bus 

B data to A bus 

H 

H 

A data to B bus 

A data to B bus 

H 

L 

(Z) 

(Z) 

L 

H 

B data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 


H = HIGH voltage level 
L = LOW voltage level 
(2) = HIGH impedance (off) state 


These devices allow data transmission 
from the A bus to the B bus or from the B 
bus to the A bus, depending upon the 
logic levels at the Enable inputs (GBA and 
GAB). The Enable inputs can be used to 
disable the device so that the buses are 
effectively isolated. 

The dual-enable configuration gives the 
’F620 and ’F623 the capability t_o store 
data by simultaneous enabling of GBAand 
GAB. Each output reinforces its input in 
this transceiver configuration. Thus, when 
both control inputs are enabled and all 
other data sources to the two sets of the 
bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their 
last states. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vqc Supply voltage 

-0.5 to + 7.0 

-0.5 to +7.0 

V 

V,N Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

liN Input current 

- 30 to -I- 5 

- 30 to -1-5 

mA 

VouT Voltage applied to output in HIGH output state 

-0.5 to -f 5.5 

- 0.5 to + 5.5 

V 

•out Current applied to output in LOW output state 

A 1 -A 0 

48 

48 

mA 

Bf-Ba 

128 

128 

mA 

T;^ Operating free-air temperature range 

-55 to -H25 

0to70 

“C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

w_ 

Suppiy voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voitage 


2.0 



V 

V,L 

LOW-level input voitage 




0.8 

V 

»1K 

Input clamp current 




-18 

mA 

1 

HIGH-level output current, A-j-Aa 

Mil 



-3 

mA 

'OH 

Com’l 



-3 

mA 

1 

HIGH-level output current, B-i-Ba 

Mil 



-12 

mA 

'oh 

Com’l 



-15 

mA 

1 

LOW-level output current, A^-Aa 

Mil 



20 

mA 

'OL 

Com’l 



24 

mA 

1 

LOW-level output current, B^-Ba 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


-H25 

°C 

'a 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F620, F623 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F620, 622 

UNIT 

Min 

Typ^ 

Max 

\/ 

HIGH-level output voltage, A-j-Ag 

Vcc=MIN, V,l=MAX, 

loH= -3.0mA 

Mil 

2.4 



V 

''OH 

V,h = MIN 

Com’l 

2.7 



V 




•oH = -12mA 

Mil 

2.0 



V 

VOH 

HIGH-level output voltage, B^-Bg 

Vcc=MIN, V,l=MAX, 

•oh = “15mA 

Com’l 

2.0 



V 

V|h = MIN 


Mil 

2.4 



V 




IqH — “O.UmM 

Com’l 

2.7 



V 

VoL 

LOW-level output voltage, A-,-Ag 

Vcc=IVIIN, V,h = MIN, V,l=MAX, Iol = 

24mA 



0.5 

V 

\/ 

LOW-level output voltage, B^-Bg 

Vcc=MIN, V,l=MAX, 

loL= 48mA 

Mil 



0.5 

V 

VOL 

V,h = MAX 

loL= 64mA 

Com’l 



0.5 

V 

V,K 

Input clamp voltage 

Vcc=IVIIN,I,= I,k 


-0.73 

- 1.2 

V 

1 Input clamp current at maximum 

' input voltage 

Voc=IVIAX, V,= -F/.OV 



100 

fiA 

l|H 

HIGH-level input current 

Vcc=MAX, V|=2.7V 



20 

mA 

l|L 

LOW-level input current 

Vcc= max, V, = 0.5V 



20 

fiA 

•OZH 

Off-state output current, 

HIGH-level voltage applied 

Vcc= max, V,h = min, Vout= 2.4V 



50 

/iA 

•OZL 

Off-state output current, 

LOW-level voltage applied 

Vcc=MAX,V,h = 

MIN, VouT= 0.5V 



-50 

[xA 

•os 

Short-circuit output current^ 

II 

8 

> 

MAX 


-100 


-225 

mA 




Iqch Outputs HIGH 




mA 

•cc 

Supply current'^ (total) 

Vcc=MAX 

•ccL Outputs LOW 



143 

mA 




•ccz Outputs OFF 






NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, 1^= 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqq with outputs open. 
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LOGIC PRODUCTS 


TRANSCEIVERS 


AC CHARACTERISTICS 


54/74F620, F623 


PARAMETER 


tpLH Propagation delay 
tpHL A input to B output 

tpLH Propagation delay 
tpHL B input to A output 

Enable to HIGH 
GBA input to A output 

Enable to HIGH 
GAB input to B output 

^nable to LOW 
GBA input to A output 

Enable to LOW 
GAB input to B output 

Disable from HIGH 
GBA input to A output 

Disable from HIGH 
GAB input to B output 

Disable from LOW 
GBA input to A output 

Disable from LOW 
GAB input to B output 


TEST CONDITIONS 


Waveform 1, ’620 
Waveform 2, ’623 

Waveform 1, ’620 
Waveform 2, ’623 

Waveform 3 
Waveform 3 
Waveform 4 
Waveform 4 

Waveform 3 
Waveform 3 
Waveform 4 
Waveform 4 


Ta= +25‘>C 
Vcc= +5.0V 
Cl = 50pF, Rl=5000 
Min I Typ I Max 


Ta, Vcc=Mil 
Cl = 50pF 
Rl = 5000 


Ta> Vcc = Com’l 
Cl = 50pF 
Rl = 5000 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


WAVEFORM FOR NON-INVERTING OUTPUTS 


Waveform 1 


Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


pVOH~0.3V 


Waveform 3 


Waveform 4 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F620, F623 


Preliminary 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ 

closed 

^PZL 

closed 

All other 

open 


DEFINITIONS 

Rl= Load resistor: see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

'tlh 

'THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


5-348 


Si^etics 







LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F621, F622 


Preliminary 


• High impedance NPN 
base inputs for reduced 
ioading (20 /lA in HiGH 
and LOW states) 

• Octai bidirectionai bus 


F621 — Octai Bus Transceiver, Non-inverting (Open Coiiector) 
’F622 — Octai Bus Transceiver, inverting (Open Coiiector) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F621 



74F622 




interface 

• Open-Coiiector outputs 
sink 64mA 

— ’F621, non-inverting 

— ’F622, inverting 

• 15mA source current 

DESCRIPTION 

The ’F621 is an octal transceiver featuring 
non-inverting Open-Collector bus-compat¬ 
ible outputs in both send and receive direc¬ 
tions. The outputs are capable of sinking 
64mA and sourcing up to 15mA, providing 
very good capacitive drive characteristics. 
The ’F622 is an inverting version of the 
’F621. 

These octal bus transceivers are designed 
for asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexi¬ 
bility In timing. 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70®C 

MILITARY RANGES 

Vcc * 5V ± 10%; Ta = - 55*C to + 125^0 

Plastic DIP 

N74F621N • N74F622N 


Plastic SO 

N74F621D • N74F622D 


Ceramic DIP 



Ceramic LLCC 

! 



NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 
High/Low 

LOADVALUE 
High/Low 

GBA, GAB 

Enable Inputs 

1.0/0.033 

20mA/20^A 

Af-As, B^-Bg 

3-State Inputs 

1.0/0.033 

20aiA/20/4A 

Af-As 

3-State Outputs 

150/40 

3.0mA/24mA 

Bi-Bs 

3-State Outputs 

150/106.7 

3.0mA/64mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/tA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL 



LOGIC SYMBOL (IEEE) 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F621, F622 


Preliminary 


FUNCTION TABLE 


ENABLE 

INPUTS 

OPERATION 

CiBA 

GAB 

’F621 

’F622 

L 

L 

B data to A bus 

B data to A bus 

H 

H 

A data to B bus 

"A data to B bus 

H 

L 

(Z) 

(Z) 

L 

H 

B data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 


H = HIGH voltage level 
L = LOW voltage level 
(Z)= HIGH impedance (off) state 


These devices allow data transmission 
from the A bus to the B bus or from the B 
bus to the A bus, dependingjupon the logic 
levels at the Enable inputs (GBA and GAB). 
The Enable inputs can be used to disable 
the device so that the buses are effectively 
isolated. 

The dual-enable configuration gives the 
’F621 and ’F622 the capability to store data 
by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this 
transceiver configuration. Thus, when both 
control inputs are enabled and all other 
data sources to the two sets of the bus 
lines are at high impedance, both sets of 
bus lines (16 in all) will remain at their last 
states. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vqc Supply voltage 

- 0.5 to + 7.0 

- 0.5 to - 1 - 7.0 

V 

V|N Input voltage 

- 0.5 to - 1 - 7.0 

- 0,5 to 4- 7.0 

V 

liN Input current 

- 30 to 4- 5 

- 30 to -1-5 

mA 

Vqut Voltage applied to output in HIGH output State 

- 0.5 to - 1 - 5.5 

- 0,5 to 4- 5.5 

V 

Iqut Current applied to output in LOW output state 

Ai-As 

40 

48 

mA 

Bi-Bs 

96 

128 

mA 

Ta Operating free-air temperature range 

-55 to 4-125 

Oto 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

1 

HIGH-level output current, A^-As 

Mil 



-3 

mA 

•OH 

Com’l 



-3 

mA 

1 

HIGH-level output current, B^-Bs 

Mil 



-12 

mA 

•oh 

Com’l 



-15 

mA 

1 

LOW-level output current, A^-Aq 

Mil 



20 

mA 

'OL 

Com’l 



24 

mA 

1 

LOW-level output current, B^-Bg 

Mil 



48 

mA 

'OL 

Com’l 


■ 

64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F621, F622 


Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F621, 622 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage, 

Vcc=MIN, V|l=MAX, 

Iqh ~ ~ 3.0mA 

Mil 

2.4 

3.4 


V 

Vqh 

Af-Aa 

V|h = MIN 

Com’l 

2.7 

3.4 


V 




loH= -12mA 

Mil 

2.0 



V 


HIGH-level output voltage, 

Vcc=MIN, V,l=MAX, 

•oH= - 15mA 

Com’l 

2.0 



V 

VqH 

B-i-Ba 

V,h=MIN 

loH= -3.0mA 

Mil 

2.4 

3.4 


V 




Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage, 

AfAa 

Vcc=MIN, V|h = MIN, V,l=MAX, loL=24mA 


0.35 

0.5 

V 

VoL 

LOW-level output voltage 

Vcc=MIN, V,l=MAX, 

loL = 48mA 

Mil 


0.35 

0.5 

V 

B-i-Bg 

V|H= MAX 

•oL= 64mA 

Com’l 


0.35 

0.5 

V 

V,K 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

1 Input clamp current at 

' maximum input voltage 

Vcc=MAX, V,= 4- 7.0V 

I 


100 

fiA 

l|H 

HIGH-level input current 

Voc=MAX, V| = 2.7V 



20 

fxA 

IlL 

LOW-level input current 

Vcc=MAX, V, = 0.5V 



-20 

/.A 

•os 

Short-circuit output current^ 

o< 

o 

= 

MAX 


-100 


-225 

mA 

1 

Supply current (total) 

Vcc= MAX 

Iqch Outputs HIGH 




mA 

'cc 

•ccL Outputs LOW 



143 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq= 5V, 1^= 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25®C 

Vcc= +5.0V 

Cl = 50pF, Rl = 500fi 

Ta, Vcc = Mil 
Cl = 50pF 

Rl = 500(2 

Ta» Vcc=Com’l 
Cl = 50pF 

Rl = 500(2 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

tpHL A to B, B to A 

Waveform 2, ’F621 



6.5 

7.0 





ns 

tpLH Propagation delay 

tpHL A to B, B to A 

Waveform 1, ’F622 



8.0 

9.0 





ns 

tpLH Propagation delay 

GBA input to A output 
GAB input to B output 

Waveform 1 
Waveform 2 



11.0 





ns 

tpHL Propagation delay 

GBA input to A output 
GAB input to B output 

Waveform 2 
Waveform 1 



8.0 





ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


TRANSCEIVERS 


54/74F621, F622 


Preliminary 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

A, B; GAB, / - 

GBA 7| 

k A, b; gab, — t - 

y“ . V“ 

U‘PHL-^ 

-‘‘PHL*-| HpLH-^ 

A,B 

y — - wj ly — 

A,B 


Vm = 1.5V 

Waveform 1 

Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 


Vcc VCC 



DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rt= Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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ERROR DETECTION/CORRECTION FAST 54/74F630, 54/74F631 


Preliminary 


• High impedance NPN 
base input for reduced 
ioading (20/iA in HiGH 
and LOW states) 

• Detects and corrects 
singie-bit errors 

• Detects and fiags duai-bit 
errors 

• Fast processing times: 

Write cycie: Generates 
check word in 20ns 
typicai 

Read cycie: Fiags 
errors in 25ns typical 

• Power dissipation 600mW 
(typical) 

• Choice of output 
configurations 

’F630: 3-State 

’F631: Open-Coliector 


DESCRIPTION 

The ’F630 and ’F631 devices are 16-bit par¬ 
allel error detection and correction cir¬ 
cuits (EDACs) in 28-pin, 600-mil packages. 
They use a modified Hamming code to 
generate a 6-bit check word from a 16-bit 
data word. This check word is stored 
along with the data word during the mem¬ 
ory write cycle. During the memory read 
cycle, the 22-bit words from memory are 
processed by the EDACs to determine if 
errors have occurred in memory. 

Single-bit errors in the 16-bit data word are 
flagged and corrected. 

Single-bit errors in the 6-bit check word 
are flagged, and the CPU sends the EDAC 


’F630 — 16-Bit Parallel Error Detection and 
Correction Circuit (3-State) 
’F631 — 16-Bit Parallel Error Detection and 


Correction Circuit (Open-Collector) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F630 

17ns 

120mA 

74F631 

17ns 

120mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to -i- 70^0 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta= - 55®C to + IRS-’C 

Plastic DIP 

N74F630N • N74F631N 


Plastic SO 

N74F630D • N74F631D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

Sq, Si 

Control 

1.0/0.033 

20iiAI20nA 

CBq-CB-is 

Check Bits, Input 

1.0/0.033 

2 O/ 4 A/ 2 O/ 4 A 

DBo-DBi5 

Data Bits, Input 

1.0/0.033 

20iiAI20(iA 

CBq-CBis 

Check Bits, Output for ’F630 

150/33.3 

3mA/20mA 

CBq-CB-is 

Check Bits, Output for ’F631 

OC/33.3 

OC/20mA 

DBq-DBis 

Data Bits, Output for ’F630 

150/33.3 

3mA/20mA 

DBq-DBis 

Data Bits, Output for ’F631 

OC/33.3 

OC/20mA 

SEF, DEF 

Error Flags for ’F630 

150/33.3 

3mA/20mA 

SEF, DEF 

Error Fiags for ’F631 

OC/33.3 

OC/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20/xA in the HIGH state and 0.6mA in the LOW state. 00 = Open Collector. 


through the correction cycle even though 
the 16-bit word is not in error. The correc¬ 
tion cycle will simply pass along the origi¬ 
nal 16-bit word in this case and produce 
error syndrome bits to pinpoint the error¬ 
generating location. 

Dual-bit errors are flagged but not cor¬ 
rected. These dual errors may occur In any 
2 bits of the 22-bit word from memory (two 
errors in the 16-bit data word, two errors in 
the 6-bit check word, or one error in each 
word). 

The gross-error condition of all lows or all 
highs from memory will be detected. 
Otherwise, errors in three or more bits of 
the 22-bit word are beyond the capabilities 
of these devices to detect. 


PIN CONFIGURATION 
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ERROR DETECTION/CORRECTION FAST 54/74F630, 54/74F631 


Preliminary 


LOGIC DIAGRAM 



CHECK WORD BIT 

16-BIT DATA WORD | 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

CBo 

X 

X 


X 

X 




X 

X 

X 



X 



CBi 

X 


X 

X 


X 

X 


X 



X 



X 


CB 2 


X 

X 


X 

X 


X 


X 



X 



X 

CB 3 

X 

X 

X 




X 

X 



X 

X 

X 




CB 4 




X 

X 

X 

X 

X 






X 

X 

X 

CB 5 









X 

X 

X 

X 

X 

X 

X 

X 


NOTE 

The six check bits are parity bits derived from the matrix of data bits as indicated by “x” for each bit. 


TOTAL NUMBER OF ERRORS 

ERROR FLAGS 

DATA CORRECTION 

16-Bit Data 

6-Bit Checkword 

SEF 

DEF 

0 

0 

L 

L 

Not Applicable 

1 

0 

H 

L 

Correction 

0 

1 

H 

L 

Correction 

1 

1 

H 

H 

Interrupt 

2 

0 

H 

H 

Interrupt 

0 

2 

H 

H 

Interrupt 


In order to be able to determine whether 
the data from the memory is acceptable to 
use as presented to the bus, the EDAC 
must be strobed to enable the error flags 
and the flags will have to be tested for the 
zero condition. 

The first case in the error function table 
represents the normal, no-error condition. 
The CPU sees lows on both flags. The next 
two cases of single-bit errors require data 
correction. Although the EDAC can 
discern the single check bit error and 
ignore it, the error flags are identical to the 
single error in the 16-bit data word. The 
CPU will ask for data correction in both 
cases. An interrupt condition to the CPU 
results in each of the last three cases, 
where dual errors occur. 

ERROR DETECTION AND 
CORRECTION DETAILS 

During a memory write cycle, six check 
bits (CB 0 -CB 5 ) are generated by eight- 
input parity generators using the data bits 
as defined below. During a memory read 
cycle, the 6 -bit check word is retrieved 
along with the actual data. 

Error detection is accomplished as the 
6 -bit check word and the 16-bit data word 
from memory are applied to internal parity 
generators/checkers. If the parity of all six 


FUNCTION TABLE 


H = HIGH voltage level, L= LOW voltage level 


groupings of data and check bits is cor¬ 
rect, it is assumed that no error has oc¬ 
curred and both error flags will be low. (It 
should be noted that the sense of two of 
the check bits, CBq and CBi, is inverted to 
ensure that the gross-error condition of all 
lows and all highs is detected). 


if the parity of one or more of the check 
groups is incorrect, an error has occurred 
and the proper error flag or flags will be 
set high. Any single error in the 16-bit data 
word will change the sense of exactly 3 
bits of the 6 -bit check word. Any single er¬ 
ror in the 6 -bit check word changes the 
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ERROR DETECTION/CORRECTION FAST 54/74F630, 54/74F631 


sense of only that one bit. In either case, 
the single-error flag will be set high while 
the dual-error flag will remain low. 

Any 2-bit error will change the sense of an 
even number of check bits. The 2-bit error 
is not correctable, since the parity tree 
can only identify single-bit errors. Both er¬ 
ror flags are set high when any 2 -bit error 
is detected. 

Three or more simultaneous bit errors can 
fool the EDAC into believing that no error, 
a correctable error, or an uncorrectable 
error has occurred and produce erroneous 
results in all three cases. 

Error correction is accomplished by iden¬ 
tifying the bad bit and inverting it. Identifi¬ 
cation of the erroneous bit is achieved by 
comparing the 16-bit data word and 6 -bit 
check word from memory with the new 
check word with one (check word error) or 
three (data word error) inverted bits. 

As the corrected word is made available 
on the data word I/O port, the check word 
I/O port presents a 6 -bit syndrome error 
code. This syndrome code can be used to 
identify the bad memory chip. 


ERROR SYNDROME TABLE 


ERROR LOCATION 

SYNDROME ERROR CODE 

CBo 

CD 

0 

CB 2 

CB 3 

CD 

0 

CBs 

DBo 

L 

L 

H 

L 

H 

H 

DBi 

L 

H 

L 

L 

H 

H 

DB 2 

H 

L 

L 

L 

H 

H 

DB 3 

L 

L 

H 

H 

L 

H 

DB 4 

L 

H 

L 

H 

L 

H 

DB 5 

H 

L 

L 

H 

L 

H 

DBg 

H 

L 

H 

L 

L 

H 

DB 7 

H 

H 

L 

L 

L 

H 

DBs 

L 

L 

H 

H 

H 

L 

DBg 

L 

H 

L 

H 

H 

L 

DB .,0 

L 

H 

H 

L 

H 

L 


H 

L 

H 

L 

H 

L 

DB 12 

H 

H 

L 

L 

H 

L 

DB .,3 

L 

H 

H 

H 

L 

L 

DBi4 

H 

L 

H 

H 

L 

L 

DBi5 

H 

H 

L 

H 

L 

L 

CBo 

L 

H 

H 

H 

H 

H 

CBi 

H 

L 

H 

H 

H 

H 

CB 2 

H 

H 

L 

H 

H 

H 

CB 3 

H 

H 

H 

L 

H 

H 

CB 4 

H 

H 

H 

H 

L 

H 

CBg 

H 

H 

H 

H 

H 

L 

No Error 

H 

H 

H 

H 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to -I- 7.0 

- 0.5 to -I- 7.0 

V 

V|N 

Input voltage 

- 0.5 to -f- 7.0 

- 0.5 to -I- 7.0 

V 

'in 

Input current 

- 30 to -I- 5 

- 30 to -h 5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

-0.5 to -^5.5 

-0.5 to -h5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -H25 

0 to 70 

°C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 

\/ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

I 

HIGH-level output current 

’F631 



- 1 

mA 

'oh 

’F630 



-3 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

"C 

' A 

Com’l 

0 


70 

”C 
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Preliminary 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 








54/74F630 

54/74F631 

UNIT 







Min 

Typ2 

Max 

Min 

Typ* 

Max 





loH = MAX 

Mil 

2.4 

3.4 





V 

VoH 

HIGH-level output voltage 

Vcc=MIN,V,l=MAX, 

Com’l 

2.7 

3.4 





V 


i/,H=MIN 

Iqh = -1mA 

Mil 




2.5 

3.4 


V 





Com’l 




2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc = MIN, V,H = MIN, V,L = MAX, Iql 

= MAX 


0.35 

0.5 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vcc = min, I, = l,K 


-0.73 

- 1.2 


-0.73 

- 1.2 

V 

*OZH 

Off-State output current, 
HIGH-level voltage applied 

Vcc = max, V,h = 

MIN, Vq = 2.4V 


2 

50 




/.A 

•OZL 

Off-state output current, 
LOW-level voltage applied 

V 

cc = MAX, V|H = 

MIN, Vq = 0.5V 


-2 

-50 




^A 

1 Input clamp current at 

' maximum input voltage 

Vcc = MAX, V, = 7.0V 


5 

100 


5 

100 


l|H 

HIGH-level input current 

Vcc = MAX, V| = 2.7V 


1 

20 


1 

20 

/.A 

l|L 

LOW-level input current 

Vcc = MAX, V, = 0.5V 


-1 

-20 


- 1 

-20 

mA 

los 

Short-circuit output current^ 


o< 

o 

" 

MAX 


-60 

-80 

-150 

-60 

-80 

-150 

mA 




Vcc = max. 
Outputs open 

Outputs HIGH 







mA 



’F630 

Outputs LOW 







mA 


Total supply current 


Outputs at Hi-Z 







mA 

•cc 


Vcc = max. 

Outputs HIGH 







mA 




Outputs open 

Outputs LOW 







mA 


NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal 
heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid read¬ 
ings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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Preliminary 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 

Note 202, “Testing and Specifying FAST Logic.”) 





54/74F630 

54F630 

74F630 



PARAMETER 

TEST CONDITIONS 

Ta= +25®C 
Vcc= -F5.0V 

Cl = 50pF 

RL = 500f2 

Ta, Vcc 
M il 

Cl=50pF 

Rl= soon 

Ta» Vcc 
Com’i 
Cl=50pF 
RL = 500n 

UNiT 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^PLH 

Propagation delay time, LOW-to-HIGH level 
output, DB to CB 

Waveform 1 



22 





ns 

^PHL 

Propagation delay time, HIGH-to-LOW level 
output, DB to CB 

I 

Waveform 1 



20 





ns 

^PLH 

tpHL 

Propagation delay time, 

SI to DEF, SEF 

Waveform 1 



13 

12 





ns 

^PZH 

Output enable time to HIGH level, 

SO to CB, DB 

Waveform 4 



12 





ns 

^PZL 

Output enable time to LOW level, 

SO to CB, DB 

Waveform 3 



12 





ns 

^PHZ 

Output disable time from HIGH level, 

SO to CB, DB 

Waveform 4 



15 





ns 

tpLZ 

Output disable time from LOW level, 

SO to CB, DB 

Waveform 3 



15 





ns 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 

Note 202, “Testing and Specifying FAST Logic.”) 





54/74F631 

54F631 

74F631 



PARAMETER 

TEST CONDITIONS 

Ta= +25®C 
Vcc= +5.0V 

Cl = 50pF 

Rl = soon 

Ta, Vcc 
M il 

Cl=S0pF 
RL = 500n 

Ta. Vcc 
C om’i 

Cl = SOpF 
RL = 500n 

UNIT 




Min 

Typ 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay time, LOW-to-HIGH level 
output, DB to CB 

Waveform 1 



•25 





ns 

Q| 

Propagation delay time, HIGH-to-LOW level 
output, DB to CB 

Waveform 1 



18 






ijEffifl 

IISl 

Propagation delay time, SI to DEF, SEF 

Waveform 1 



B 

B 






Propagation delay time, HIGH-to-LOW level 
output, SO to CB, DB 

Waveform 1 



B 

B 





^PLH 

Propagation delay time, LOW-to-HIGH level 
output, SO to CB, DB 

Waveform 1 



B 







NOTE 

Subtract 0.2ns from minimum vaiues for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

S4/74F 

S4F 

74F 

UNIT 

Ta= +25®C 
Vcc= +S.0V 

Cl = S0pF 
RL=soon 

Ta. Vcc 
Mil 

Cl=50pF 

RL=soon 

Ta, Vcc 
Com’i 

Cl = 50pF 
RL = 500n 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts Setup time, CB or DB to SI 

Waveform 2 

4 







ns 

th Hold time, CB or DB to SI 

Waveform 2 

4 







ns 
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AC WAVEFORMS 


DB TO CB 

S,TODEF,SEF DELAYS 
So TO CB, DB 


DATA SETUP AND HOLD TIMES 





Waveform 1 



3 STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 


Waveform 4 


Vm = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Preliminary 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR 
OUTPUTS (T631) 


Vcc Vcc 



DEFINITIONS 

Rl= Load resistor. See AC CHARACTERISTICS for value. 

Cl = Load, capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to ZQyj of Pulse 
Generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

I INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

I *TLH I 

I *thl I 

54F/74F 

3.0V 

1MHz 

500ns 

miQQQii 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS (’F630) 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ 

closed 

^PZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


FAMILY 

I INPUT PULSE REQUIREMENTS 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

tTHL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS 


FAST 54/74F646. 647, 648, 649 


Preliminary 


’F646 — Octal Transceiver/Register, Non-Inverting (3-State) 
’F647 — Octal Transceiver/Register, Non-Inverting (Open Collector) 
’F648 — Octal Transceiver/Register, Inverting (3-State) 
’F649 — Octal Transceiver/Register, Inverting (Open Collector) 


• High Impedance NPN 
base inputs for reduced 
loading (20/tA in HIGH 
and LOW states) 

• Independent registers for 
A and B buses 

• Multiplexed real-time and 
stored data 

• Choice of true and 
inverting data paths 

• Choice of 3-State or 
Open-Collector outputs 

DESCRIPTION 

These devices consist of bus transceiver 
circuits with 3-State or Open-Collector out¬ 
puts, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of 
data directly from the input bus or from the 
internal registers. Data on the A or B bus 
will be clocked into the registers as the 
appropriate clock pin goes to a HIGH logic 
level. Enable G and Direction DIR pins are 
provided to control the transceiver func¬ 
tion. In the transceiver mode, data present 
at the high impedance port may be stored 
in either the A or B register, or in both. The 
Select (S) controls can multiplex stored and 
real-time (transparent mode) data. The 
Direction DIR determines which bus will 
receive data when the Enable G is acti\^ 
(LOW). In the isolation mode (Enable G, 
HIGH), A data may be stored in the B reg¬ 
ister and/or B data may be stored in the 
A register. 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F646 



74F647 



74F648 



74F649 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to + ZO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55°C to + 125*0 

Plastic DIP 

N74F646N • N74F647N 
N74F648N • N74F649N 


Plastic SO 

N74F646D • N74F647D 
N74F648D • N74F649D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOADVALUE 
High/Low 

Ai-Ag, B^-Bg 

Data Register A, B Inputs 

1 .0/1.0 

20fjiAI20fjLA 

AfAg, B-i-Bg 

Data Register A, B Outputs 

150/33.3 

3mA/20mA 

CPAB, CPBA 

Clock Pulse Inputs 

1 .0/1.0 

20^At20fiA 

SAB, SBA 

Transmit/Receive Inputs 

1 .0/1.0 

20^A/20^A 

DIR, G 

Output Enable Inputs 

1 .0/1.0 

20/iA/20/iA 


NOTE 

One (1,0) FAST unit load is defined as; 20^^A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL 
















m 






CD ^^^B 



m 



m ^^^B 



m ^^^B 






m ^^^B 


’F646, ’F647 


4 5 6 7 8 9 10 11 



Vcc = Pin 24 
GND=Pin 



Hmin 


A1 A2 A3 A4 AS A6 A7 A8 

1 — 

CPAB 

2- 

SAB 

3 — 

DIR 

23- 

CPBA 

22- 

SBA 

21- 

G 


B1 B2 B3 B4 B5 B6 B7 B8 


TTTTTTTT 


20 19 18 17 16 15 14 13 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 



When an output function is disabied, the time. The foiiowing exampies demonstrate 
input function is stiii enabied and may be the four fundamental bus-management 
used to store and transmit data. Only one functions that can be performed with the 
of the two buses, A or B, may be driven at a ’F646, ’F647, ’F648, or ’F649. 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 


REAL-TIME TRANSFER 
BUS B TO BUS A 



(3) (21) (1) (23) (2) (22) 

DIR G CRAB CPBA SAS SBA 

H L X X X L 


REAL-TIME TRANSFER 
BUS A TO BUS B 



(3) (^1) (1) (23) (2) (22) 

DIR G CRAB CRBA SAS SBA 

H L X X L X 


STORAGE 



(3) (21) (1) (23) (2) (22) 

DIR G CRAB CRBA SAS SBA 

X H t 1 X X 


TRANSFER STORED DATA 
TO A OR B 



(3) (21) (1) (23) (2) (22) 

DIR G CRAB CRBA SAS SBA 

^ L HorLHorL ^ 


FUNCTION TABLE 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

G 

DIR 

CPAB 

CPBA 

SAB 

SBA 

A1-A8 

B1-B8 

’F646, ’F647 

’F648, ’F649 

H 

X 

H or L 

H or L 

X 

X 

Input 

Input 

Isolation 

Isolation 

H 

X 

t 

1 

X 

X 

Store A and B Data 

Store A and B Data 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real Time B Data to A Bus 

Real Time B Data to A Bus 

L 

L 

X 

X 

X 

H 

Stored B Data to A Bus 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real Time A Data to B Bus 

Real Time A Data to B Bus 

L 

H 

H or L 

X 

H 

X 

Stored A Data to B Bus 

Stored A Data to B Bus 


'The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins will be stored 
on every low-to-high transition on the clock inputs. 


H = high level X= irrelevant 

L= low level t = low-to-high level transition 


LOGIC DIAGRAM 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS FAST 64/74F646, 647, 648, 649 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER | 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

-0.5 to -1-7.0 

-0.5 to +7.0 

V 

V,N 

Input voltage 

-0.5 to -j-7.0 

- 0.5 to + 7.0 

V 

l|N 

Input current 

- 30 to +5 

- 30 to +5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

-0.5 to +5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

Oto 70 

'’C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

VCC 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

IlK 

Input clamp current 




-18 

mA 

1 

HIGH-level output current 

’F647, ’F649 



- 1 

mA 

'oh 

’F646, ’F648 



-3 

mA 

•OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

°C 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 




54/74F646, T648 

54/74F647, 

F649 






Min 

lyp" 

Max 


lluBSi 

22011 






^OH ~ ” 3mA 

Mil 

2.4 

3.4 





Di 

VOH 

HIGH-level output voltage 

ii 

o 

o 

> 

^IN,V,l=MAX, 

Com’l 

2.7 

3.4 





wm 

V,h=MIN 

Iqh = “ImA 

Mil 




Ei 

IB 


Bl 





ComT 




2.7 

3.4 


mm 

VoL 

LOW-level output voltage 

Vcc = MIN, V,H = MIN, V,L = MAX, Iql 

= MAX 


0.35 

0.5 



my 

wm 

V|K 

Input clamp voltage 

Vcc = MiN, 1, = l,K 


-0.73 

-1.2 



■B 

MM 

•OZH 

Off-State output current, 
HIGH-level voltage applied 

V 

cc = max, V,h = 

MIN, Vo = 2.4V 




B 

B 

B 


•OZL 

Off-state output current, 
LOW-level voltage applied 

V 

cc = max, V,h = 

MIN, Vq = 0.5V 


B 






Input clamp current at 
' maximum input voltage 

Vcc = max, V| = 7.0V 


B 



5 

100 

/.A 

l|H 

HIGH-level input current 

Vcc = MAX, V, = 2.7V 


1 



1 

20 

fiA 

l|L 

LOW-level input current 

Vcc = max, V, = 0.5V 


-1 

-20 


-1 

-20 

/.A 

•os 

Short-circuit output current^ 


o< 

o 

II 

MAX 


-60 

-80 

-150 

-60 

-80 

-150 

mA 



’F646, 

’F648 

Vcc = max. 
Outputs open 

Outputs HIGH 







mA 



Outputs LOW 







mA 


Total supply current 

Outputs at Hi-Z 







m/i 

•cc 

’F647, 

Vcc = max, 

Outputs HIGH 







mA 



’F649 

Outputs open 

Outputs LOW 







mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Wqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal 
heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid read¬ 
ings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 , 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F646,’F648 

54F646,’F648 

74F848,T848 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Ta. 

Vcc = MII 

Cl = 50pF 

RL = 500fi 

Ta. 

Vcc = Com’l 
Cl = 50pF 

Rl = 500Q 



Max 





tpLH Clock to bus 

tpHL CPBA or CRAB to A or B 

Waveform 1 







13 

13 

ns 

tpLH Bus to bus 
tpHL A or B to B or A 

Waveforms 2 and 3 







11 

11 

ns 

tpLH Select with Bus input HIGH to bus 
tpHL SBA or SAB to A or B 

Waveforms 2 and 3 







13 

13 

ns 

tpLH Select with Bus input LOW to bus 
tpHL SBA or SAB to A or B 







13 

13 

ns 

tp 2 H ^nable to bus 
tpzL G to A or B 

Waveforms 4 and 5 







13.5 

12.5 

ns 

tpzH Direction to bus 
tpzL DIR to A or B 







12.5 

12.5 

ns 

tpHz E^nable to bus 
tpLz ^ fo A or B 

Waveforms 4 and 5 







10.5 

10.5 

ns 

tpHz Direction to bus 
tpLz DIR to A or B 




_ 



10.5 

10.5 

ns 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 , 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F847,’F849 

54F647,’F849 

74F847,T849 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500fi 

Ta, 

Vcc = Mil 

Cl = 50pF 

Rl = 5000 

Ta, 

Vcc = Com’l 
Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tpLH Clock to bus 

tpHL CPBA or CPAB to A or B 

Waveform 1 







13 

13 

ns 

tpLH Bus to bus 
tpHL A or B to B or A 

Waveforms 2 and 3 







11 

11 

ns 

tpLH Select with Bus input HIGH to bus 
tpHL SBA or SAB to A or B 

Waveforms 4 and 5 







13 

13 

ns 

tpLH Select with Bus input LOW to bus 
tpHL SBA or SAB to A or B 




_ 1 

_ 1 


13 

13 1 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta = +25®C 

Vcc = +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
C omT 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tv^, Width of clock pulse 

Waveform 1 






4 


ns 

tg Setup time (bus to clock) 

Waveform 6 






3 


ns 

tf, Hold time (bus to clock) 

Waveform 6 






1 


ns 
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LOGIC PRODUCTS 


TRANSCEIVERS/REGISTERS 


FAST 54/74F646, 647, 648, 649 


AC WAVEFORMS 


CLOCK TO BUS DELAYS AND 
CLOCK PULSE WIDTH 


BUS TO BUS AND SELECT WITH BUS INPUT 
HIGH AND LOW TO BUS DELAYS 


CPBA OR CPAB :r Vm 

L t 


_ n 

U —‘w—^ 


Waveform 1 


BUS TO BUS AND SELECT WITH BUS INPUT 
HIGH AND LOW TO BUS DELAYS 


Waveform 2 

3 STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


Waveform 3 


3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 




A'" _ _ 



-tpzL^I 

r-fpLZ^I 




Waveform 4 

DATA SETUP AND HOLD TIMES 



Waveform 5 


Waveform 6 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


TRANSCEiVERS/REGISTERS 

FAST 54/74F646, 647, 648, 649 

TEST CIRCUITS AND WAVEFORMS 

i - 

-1 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

<PLZ 

closed 

tpZL 

closed 

Another 

open 


DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


input pulse definitions 



FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 


Vcc Vcc 



DEFINITIONS 

Rl= Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj= Termination resistance should be equal to Zqui pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500 ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 


FAST 64/74F655, 54/74F656 








’F655 — Octal Buffer/Line Driver with Parity, Inverting (3-State) 
’F656 — Octai Buffer/Line Driver with Parity, Non-inverting (3-State) 


High impedance NPN 
base input for reduced 
loading ( 2 O/ 4 A in HIGH 
and LOW states) 

Inverting (’F655) or non¬ 
inverting (’F656) outputs 
24-pin piastic siim dip 
(300-mil) package 
’F655 combines ’F240 
and ’F280 functions in 
one package 
’F656 combines ’F241 
and ’F280A functions in 
one package 
inputs on one side and 
outputs on the other side 
simplify PC board layout 
3-State outputs 
Outputs sink 64mA 
15mA source current 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F655 

8 ns 

83mA 

74F656 

8 ns 

83mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55®Cto +125®C 

Plastic DIP 

N74F655N • N74F656N 


Plastic SO 

N74F655D • N74F656D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

OE 1 , ^ 2 . ^3 

3-State Output Enable 
(Active LOW) 

1.0/0.033 

20ixAI20ixA 

PARITY IN 

Input 

1.0/0.033 

2 O/ 4 A/ 2 O/ 4 A 

In 

Input 

1.0/0.033 

20ixA/20iJiA 

Yn, PARITY OUT 

Outputs I 

150/33 

3mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20fiA in the HIGH state and 0.6mA in the LOW state. 


DESCRIPTION 


PIN CONFIGURATION 


The ’F655 and ’F656 are octal buffers and 
line drivers with parity generation/check¬ 
ing designed to be employed as memory 
address drivers, clock drivers and bus- 
oriented transmitters/receivers. These 
parts include parity generator/checker to 
improve PC board density. 



F655 



F656 


06, n: 


lU Vcc 

oeig: 


ID Vcc 

0E3[T 


m ^2 

n 

|UJ 

lo 


m 0E2 

PARITY IN [T 


H PARITY OUT 

PARITY IN U 


22] PARITY OUT 

loEI 


23 PARITY OUT 

loE 


13 PARITY OUT 

ll[I 



ii Cl 


M Yo 

I2 u 


1] Yi 

I2 E 


m Yi 

I3 [I 



I3 E 


in Y2 

I4 E 


17] Yi 

I4 E 


13 Y3 

Is E 


D ^ 

I5 E 


m Y4 

i6 Qo 


in ^ 

•e Qo 


m Ys 

>7 m 


m Yi 

I7 01 


33 Ys 

GND 01 

1 

m Yi 

GND [H 


JD Y7 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS FAST 54/74F655, 54/74F656 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS FAST 54/74F655. 54/74F656 


FUNCTION TABLE, ’F655 


INPUTS 

OUTPUT 

O 

m 

OE 2 

0 

m 

D 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 

X 

Z 


FUNCTION TABLE, T656 


INPUTS 

OUTPUT 

0 

m 

OE 2 

OE 3 

D 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

X 

Z 


H = HIGH voltage level 
L = LOW voltage level 
Z = High impedance (OFF) level 
X = Don’t care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherv\/ise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -F 7.0 

V 

VlN 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to -F 7.0 

V 

*IN 

Input current 

- 30 to -F 5 

- 30 to -F 5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

- 0.5 to -F 5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

96 

128 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

"C 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

\/ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-ievel input voltage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

I 

HIGH-level output current 

Mil 



-12 

mA 

'OH 

Com’l 



-15 

mA 

1 

LOW-level output current 

Mil 



48 

mA 

'OL 

Com’l 



64 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

°C 

' A 

Com’l 

0 


70 

°C 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 


FAST 54/74F655, 54/74F656 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-aIr temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS^ 

54/74F655, T656 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,h = MIN 
V,|_=MAX 

loH= -12mA 

Mil 

2.0 



V 

lo,^= - 15mA 

Com’l 

2.0 



V 

Vcc=MIN,V,h=MIN, 

V|l=MAX 

loH= -3mA 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h = MIN, 
V,l=MAX 

Iql — 48mA 

Mil 


0.35 

0.5 

V 

loL = 64mA 

Com’l 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

I Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V|h = MIN, Vo = 2.4V 



50 

/xA 

I Off-state output current 

ozL LOW-level voltage applied 

Vcc=MAX, V,h=MIN, Vo = 0.5V 



-50 

fiA 

I Input clamp current at 

' maximum input voltage 

Vec = max, V,= 7.0V 



100 

fiA 

liH HIGH-level input current 

Vcc=MAX, V, = 2.7V 

-1 

1 

20 

^iA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 


-1 

-20 

fiA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-100 


-225 

mA 

Ice Supply current (total) 

Vcc=MAX 

IccH Outputs HIGH 


45 

70 

mA 

•ccL Outputs LOW 


65 

105 

mA 

•ccz Outputs OFF 


55 

95 

mA 


NOTES 

1. For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at \/qq = 5V, = 25 ’’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
“Testing and Specifying FAST Logic.”) 






54/74F 

54F 

74F 







= +25°C 

T 

A’ 

T 




PARAMETER 

TEST CONDITIONS 

Vcc= +5.0V 

Vcc 

= Mil 

Vcc = 

Com’l 

UNiT 






;L = 50pi- 

Cl = 

50pF 

Cl = 

50pF 






F 

Il = 500(] 

Rl = 

50012 

Rl = 

50012 






Min 

Typ 

Max 

Min 

Max 

Min 

Max 


IpLH 

Propagation delay 

Waveform 

‘F655 

4.0 

7.5 

11.5 

3.5 

15.0 

4.0 

13.0 

ns 

IpHL 

Data to output 

2.0 

3.5 

5.0 

1.5 

6.0 

2.0 

5.5 

X 

a. 

Propagation delay 

Waveform 

‘F656 

3.0 

4.0 

6.5 

2.5 

8.0 

3.0 

7.0 

ns 

IpHL 

Data to output 

4.0 

6.0 

9.5 

3.0 

12.0 

4.0 

11.0 

I 

0. 

Propagation delay 

Waveform 

’F655 

6.5 

10.0 

13.0 

6.0 

15.0 

6.5 

14.0 

ns 

tpHL 

Data to Parity Output 

8.0 

11.0 

14.5 

7.0 

18.0 

8.0 

16.0 

IPLH 

Propagation delay 

Waveform 

’F656 

6.5 

9.0 

13.0 

6.0 

16.0 

6.5 

14.0 

ns 

IpHL 

Data to Parity Output 

8.0 

11.0 

15.0 

7.0 

20.0 

8.0 

16.5 

tpZH 

Enable time to HIGH level 

Waveform 2 

’F655 

7.0 

13.0 

16.5 

6.0 

19.5 

7.0 

18.0 

ns 

tpZL 

Enable time to LOW level 

Waveform 3 

8.0 

13.0 

19.5 

7.5 

24.0 

8.0 

23.0 

IpHZ 

Disable time from HIGH level 

Waveform 2 

’F655 

3.0 

6.5 

9.0 

2.5 

11.5 

3.0 

10.0 

ns 

tpLZ 

Disable time from LOW level 

Waveform 3 

3.5 

7.0 

8.5 

3.0 

11.0 

3.5 

9.0 

IPZH 

Enable time to HIGH level 

Waveform 2 

’F656 

7.0 

12.0 

17.5 

6.5 

19.5 

7.0 

18.0 

ns 

IpZL 

Enable time to LOW level 

Waveform 3 

8.0 

12.0 

18.5 

7.5 

23.0 

8.0 

21.5 

IpHZ 

Disable time from HIGH level 

Waveform 2 

’F656 

2.0 

4.0 

6.5 

1.5 

8.5 

2.0 

6.5 

ns 

IPLZ 

Disable time from LOW level 

Waveform 3 

2.5 

4.0 

7.5 1 

2.0 

9.0 

2.5 

7.5 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


Signetics 


5-371 








LOGIC PRODUCTS 


BUFFERS/DRIVERS 


FAST 54/74F655, 54/74F656 



CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


--1«MAX — 

fvM 


riN,., ■ -/"N- 

r—tw—^ 

♦ t| 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Vm 


‘PZH -I 

k*PHZ 


Waveform 2 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

C|^= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


INPUT PULSE DEFINITIONS 
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LOGIC PRODUCTS 


TRANSCEIVER 


FAST 54/74F657 


Octal Bidirectional Transceiver with 8-Bit Parity 
Generator/Checker (3-State Outputs) 


TYPE 

TYPtCAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F657 


120mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T^s 0®C to + 70*0 

MILITARY RANGES 

Vcc = 5V ± 10*/o; Ta = - 55*C to + 125*C 

Plastic DIP 

N74F657N 


Plastic SO 

N74F657D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

OE 

Output Enable Input (Active LOW) 

1.0/0.033 

2QiiAI20iJiA 

T/R 

Transmit/Receive Input 

1.0/0.033 

20ixAI20ixA 

> 

> 

Side A, 3-State Inputs 

1.0/0.033 

20nAI20^lA 

Bg-By 

Side B, 3-State Inputs 

1.0/0.033 

20/xA/20/iA 

Ag-Ay 

Side A, 3-State Outputs 

150/40 

3mA/24mA 

Bg-By 

Side B, 3-State Outputs (Commercial) 

750/107 

15mA/64mA 

Side B, 3-State Outputs (Military) 

600/80 

12mA/48mA 

PARITY 

Parity Output/Error Output 

150/40 

3mA/24mA 


NOTE 

One (1.0) FAST unit load is defined as: 20fiA in the HIGH state and 0.6mA in the LOW state. 


Preview 


• High-impedance NPN 
base input for reduced 
loading (20 /lA with HIGH 
and LOW states) 

• 24-pin plastic slim dip 
(300-mil) package 

• Combines ’F245 and 
’F280A functions in one 
package 

• 3-State outputs 

• Outputs sink 64mA 

• 15mA source current 

• Input diodes for 
termination effects 

DESCRIPTION 

The ’F657 contains eight non-inverting 
buffers with 3-State outputs and an 8-bit 
parity generator/checker, and is intended 
for bus-oriented applications. The buffers 
have a guaranteed current sinking capabil¬ 
ity of 20mA at the A ports and 64mA at the 
B ports. The Transmit/Receive (T/R) input 
determines the direction of the data flow 
through the bidirectional transceivers. 
Transmit (active HIGH) enables data from 
A ports to B ports; Receive (active LOW) 
enables data from B ports to A ports. The 
Output Enable inputs disable both the A 
and B ports by placing them in a High-Z 
condition when either the OE input is 
HIGH or the ^ input is LOW. 


The parity generator detects whether an 
even or odd number of bits on the A ports 
are HIGH , dep ending on the condition of 
the Even/Odd input. If the Even input is ac¬ 
tive HIGH and an even number of A inputs 


are HIGH, the Parity output is HIGH. The 
parity of the data received on th e B ports 
is compared with the Even/Odd input and 
the Error output is LOW if not equal. 


PIN CONFIGURATION 


T/R [T 


Vcc 

Ao[T 



A1 [T 



A2 [I 



As [T 


m 

A4 Cl 


IE B2 

As IT 


jD Bs 

As [T 


IB 

Ay Cl 






ERROR QT 



I mum 




LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


23456 789 



Ao Ai Aa As A 4 A 5 Ae Ay 

1 — 

T/R PARITY/Ba 

22 — 

OE 

23 — 

OE 

10 — 

EVEN/dDD ERROR 


Bo Bi Ba Bs B 4 B 5 Be By 


21 20 19 18 17 16 15 14 
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LOGIC PRODUCTS 


TRANSCEIVER FAST 54/74F657 




FUNCTION TABLE 


INPUTS 

OUTPUT 

OE T/R 

L L 

L H 

H X 

Bus B Data to Bus A 
Bus A Data to Bus B 
High-Z State 


NUMBER OF INPUTS lo-lg 

PARITY 

THAT ARE HIGH 

Even 

Odd 

0, 2, 4, 6, 8 

H 

L 

1, 3, 5, 7, 9 

L 

H 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don’t Care 
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LOGIC PRODUCTS 


TRANSCEIVER FAST 54/74F657 


Preview 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

Vcc Supply voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

V|N Input voltage 

-0.5 to - 1 - 7.0 

-0.5 to +7.0 

V 

liN Input current 

- 30 to -f 5 

- 30 to -I- 5 

mA 

Vqut Voltage applied to output in HIGH output state 

-0.5 to - 1 - 5.5 

-0.5 to +5.5 

V 

Iqut Current applied to output in LOW output state 

A 0 -A 7 

40 

40 

mA 

B 0 -B 7 

128 

128 

mA 

Operating free-air temperature range 


Oto 70 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


54/74F 



Min 

Nom 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

‘iK 

Input clamp current 




-18 

m A 


HIGH-level output current, A 0 -A 7 parity error 




-3 

m A 

'OH 




-3 

m A 


HIGH-level output current, B 0 -B 7 




-12 

m A 

'OH 




-15 

m A 

1 

LOW-level output current, A 0 -A 7 parity error 




20 

m A 

■OL 




20 

m A 

1 

LOW-level output current, B 0 -B 7 

hhsdhi 




m A 

•OL 





m A 

T 

Operating free-air temperature 


-55 



“C 

'a 

Com’l 

0 


70 

“ C 
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LOGIC PRODUCTS 


TRANSCEIVER 


FAST 54/74F657 


Preview 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range uniess otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F657 

UNIT 

Min 

CM 

a. 

Max 


HIGH-level output voltage, 

Vcc=MIN, V,l=MAX, 

Iqi^ — — 3.0mA 

Mil 

2.4 



V 

VOH 

A 0 -A 7 parity error 

V,h=MIN 

Com’l 

2.7 



V 




loH= ~ 12mA 

Mil 

2.0 



V 


HIGH-level output voltage, B 0 -B 7 

Vcc=MIN, V,l=MAX, 

|qj^= - 15mA 

Com’l 

2.0 



V 

''OH 

V,h=MIN 

Iqh “ “ 3.0mA 

Mil 

2.4 



V 




Com’l 

2.7 



V 

VoL 

LOW-level output voltage, 

A 0 -A 7 parity error 

Vcc= MIN, V,H = MIN, V,L= MAX, ioL = 

:20mA 



0.5 

V 


LOW-level output voltage, B 0 -B 7 

Vcc=MIN, V,l=MAX, 

loL=48mA 

Mil 



0.55 

V 

''OL 

V,h = MAX 

Iql= 64mA 

Com’l 



0.55 

V 

V,K 

Input clamp voltage 

Vcc= min, I(= I(k 


-0.73 

- 1.2 

V 

I Input clamp current at 

' maximum input voltage 

Vcc=MAX, V,= -F7.0V 



100 

/xA 

'iH 

HIGH-level input current 

Vcc= MAX, V, = 2.7V 



20 

/xA 

l|L 

LOW-level input current 

Vcc=MAX, V, = 0.5V 



-20 

/xA 

'OZH 

Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V,h = 

= MIN, Vo = 2.4V 



50 

mA 

•OZL 

Off-state output current, 

LOW-level voltage applied 

Vcc=MAX, V,H = 

_ 

= MIN, Vo = 0.5V 



-50 

/xA 

•os 

Short-circuit output current^ 

II 

MAX 


-100 


-225 

mA 

•cc 

Supply current^ (total) 

II 

MAX 

_ 


120 

165 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 

4. Measure Iqc with outputs open. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 


Note 202, “Testing and Specifying FAST Logic,”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25^C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta» '^cc 
Mil 

Cl = 50pF 
RL = 500fi 

Ta, Vcc 
Com’l 
Cl=50pF 
R|_ = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

JpLH Propagation delay, Ap to B. or Bp to Ap 
IPHL 

Waveform 1 

2.5 

2.5 

4.2 

4.6 

5.5 

6.0 



2.5 

2.5 

6.5 

7.0 

ns 

tpLH Propagation delay, Ap to parity, error 

iPHL 

Waveform 1 

6.0 

6.5 

10 

11 

14 

15.5 



6.0 

6.5 

15.5 

16.0 

ns 

JpzH Output enable time 

IPZL 

Waveform 2 
Waveform 3 

3.0 

4.5 

5.3 

7.9 

7.0 

10 



3.0 

4.5 

8.0 

11 

ns 

Output disable time 

tpLZ 

Waveform 2 
Waveform 3 

3,0 

2.0 

5.0 

3.7 

6.5 

5.0 

■ 

■ 

3.0 

2.0 

7.5 

6.0 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 


TRANSCEIVER FAST 54/74F657 



CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



Waveform 1 


3 STATE ENABLE TIME TO HIGH LEVEL AND 3 STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 



TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

*PLZ 

closed 

tpZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 


NEGATIVE 
PULSE V _ 


— tTLHOr) 


tTHL(»f)-i^ [— 

— AMP 

^90% 


90%+ 


vm 


vmV 



—tw— 


— OV 


Rl= Load resistor to Vcc.’ see AC CHARACTERISTICS for value. 
Cl= Load capacitance Includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rl-=Ternrjinatlon resistance should be equal to Zqut Pulse 
Generators. 


INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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LOGIC PRODUCTS 


16-BIT SHIFT REGISTER 


FAST 54/74F673 


Preview 


16-Bit Shift Register (Serial-In/Serial-Parallel Out) 


• Serial-to-paraliel 
converter 

• 16-bit serial I/O shift 
register 

• 16-bit parallel-out 
storage register 

• Recirculating serial 
shifting 

• Recirculating parallel 
transfer 

• Common serial data 
I/O pin 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F673 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to + 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= -55*0 to -1-125*0 

Plastic DIP 

N74F673N 


Plastic SO 

N74F673D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


DESCRIPTION 

The ’F673 contains a 16-bit serial-in/serial- 
out shift register and a 16-bit parallel-out 
storage register. A single pin serves either 
as an input for serial entry or as a 3-state 
serial output. In the Serial-out mode, the 
data recirculates in the shift register. By 
means of a separate clock, the contents of 
the shift register are transferred to the 
storage register for parallel outputting. 
The contents of the storage register can 
also be parallel loaded back into the shift 
register. A HIGH-signal on the Chip Select 
input prevents both shifting and parallel 
transfer. The storage register may be 
cleared via STMR. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

cs 

Chip Select Input (Active LOW) 

1.0/1.0 

20/LA/0.6mA 

SHCP 

Shift Clock Pulse Input 
(Active Falling Edge) 

1.0/1.0 

20/iA/0.6mA 

STMR 

Store Master Reset Input (Active LOW) 

1.0/1.0 

20/iA/0.6mA 

STCP 

Store Clock Pulse Input 

1.0/1.0 

20MA/0.6mA 

R/W 

Read/Write Input 

1.0/1.0 

20/iA/0.6mA 

SI/0 

Serial Data Input or 

3.5/1.0 

70/iA/0.6mA 

3-State Serial Output 

50/33 

1.0mA/20mA 

0 

0 

I 

p 

Parallel Data Outputs 

50/33 

1.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as: 20 mA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION 


cs[T 



shcp[T 



R/W [T 


TO 

sn^jT 



stcp[T 


TO 

si/o IT 



Qo[T 


m 

Qi CE 


ra 

Q2IT 


ED 

OaQo 


m 

04 m 



GNDIT2 




LOGIC SYMBOL 


1- cCS SI/0 

2— 0 SHCP 

3-R/W 

4—0 STMR 
g_STOP 

Q0Q1Q2 Q4 Qe Qa Q10 Q12 Q14 


Q3 Qs Q? Q9 Q11 Qi 3 Qi 5 


9 10111314151617181920212223 


Vcc = Pin 24 
GND=Pin 12 


LOGIC SYMBOL (lEEE/lEC) 
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LOGIC PRODUCTS 


16-BIT SHIFT REGISTER 


FAST 54/74F673 


Preview 


SHIFT REGISTER OPERATIONS TABLE 



CONTROL INPUTS 


Sl/O 

OPERATING MODE 

CS 

R/W 

SHOP 

STCP 

STATUS 

H 

X 

X 

X 

High Z 

Hold 

L 

L 

i 

X 

Data in 

Serial load 

L 

H 

1 

L 

Data out 

Serial output 
with recirculation 

L 

H 

1 

H 

Active 

Parallel load; 
no shifting 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

i = HIGH-to-LOW clock transition 


FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four nnodes, as indicated in the Shift 
Register Operations Table. A HIGH signal 
on the Chip Select (CS) input prevents 
clocking and forces the Serial Input/ 
Output (SI/0) 3-state buffer into the high- 
impedance state. During serial shift-out 
operations, the SI/0 buffer is active (i.e., 
enabled) and the output data is also recir¬ 
culated back into the shift register. When 
parallel loading the shift register from the 
storage register, serial shifting is 
inhibited. 

The storage register has an asynchronous 
MASTER RESET (STMR) input that over¬ 
rides all other inputs and forces the 
Q 0 -Q 15 outputs LOW. The storag^register 
is in the Hold_mode whether CS or the 
Read/Write (R/W) input is HIGH. With CS 
and R/W both LOW, the storage register is 
parallel loaded from the shift register. 

To prevent false clocking of the shift regis¬ 
ter, SHOP should be in the LOW state 


during a LOW-to-HIGH transition of CS. To 
prevent false clocking of the storage reg¬ 
ister, STCP should be LOW during a HIGH- 
to-LOW transition of CS if R/W is LOW, 
and should also be LOW djKing a HIGH-to- 
LOW transition of R/W if CS is LOW. 


STORAGE REGISTER 
OPERATIONS TABLE 


CONTROL INPUTS 

OPERATING 

STMR 

CS 

R/W 

STCP 

MODE 

L 

X 

X 

X 

Reset; 

Outputs LOW 

H 

H 

X 

X 

Hold 

H 

X 

H 

X 

Hold 

H 

L 

L 

! 

Parallel Load 


I = LOW-to-HIGH clock transition 


FUNCTIONAL BLOCK DIAGRAM 



Q0-Q15 


Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to + 7.0 

-0.5 to -f-7.0 

V 

V,N 

Input voltage 

-0.5 to +7.0 

- 0.5 to + 7.0 

V 

'in 

Input current 

- 30 to - 1 - 5 

- 30 to + 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to -f- Vqq 

— 0.5 to -|- Vqq 

V 

'out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to - 1 -125 

Oto 70 

°C 
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LOGIC PRODUCTS 


i6-BIT SHIFT REGISTER 


FAST 54/74F673 


Preview 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

Vcc 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Com’l 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level Input voltage 


2.0 



V 

VlL 

LOW-level input voltage 




0.8 

V 

*IK 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




-1 

mA 

loL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

’’C 

' A 

Com’l 

0 


70 

‘*0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range uniess otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F673 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc= min, V,l= MAX, V,H = MIN, 
Ioh=MAX 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN, l,= l,K 


-0.73 

-1.2 

V 

. Off-state output current, 

HIGH-level voltage applied 

Vcc= max, V,h= min, Vo=2.4V 


2 

70 

mA 

1 Off-state output current 

LOW-level voltage applied 

Vcc=MAX, V|h=MIN, Vo=0.5V 


-2 

-650 

mA 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V| = 7.0V 


5 

100 

/xA 

I|H HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

/xA 

l,L LOW-level input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-80 

-150 

mA 

Ice Supply current (total) 

Vcc= max 

IccH Outputs HIGH 




mA 

IccL Outputs LOW 



160 

mA 

•ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, T/i, = 25'’C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/ or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25°C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta* Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAx Maximum clock frequency 

Waveform 1 

100 

140 






MHz 

tpLH Propagation delay 

tpHL STOP to Qn 

Waveform 1 



18 

22 





HOI 

. Propagation delay 

STMRtoQn 


m 


14 


HI 












■ 

1^1 


Waveform 3 
Waveform 4 




■ 



■ 

ns 

tpHz Output disable time 

tpLz CS or R/W to SI/0 

Waveform 3 
Waveform 4 

|QS||| 

1^1 



■ 



■ 



NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 500fi 


Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 500fi 


Typ 

Max 

Min 




ts(H) Setup time, HIGH or LOW 

ts(L) CS or R/W to STOP 

Waveform 5 

m 




■1 



ns 

th(H) Hold time, HIGH or LOW 

th(L) CS or R/W to STCP 

H 







ns 

ts(H) Setup time, HIGH or LOW 

ts(L) SI/0 to SHCP 

Waveform 5 





■ 



ns 

th(H) Hold time, HIGH or LOW 

th(L) Sl/O to SHCP 

0 

0 



■ 



■ 

ns 

ts(H) Setup time, HIGH or LOW 

t 3 (L) CS or R/W to SHCP 

Waveform 5 

5.0 

5.0 







ns 

th(H) Hold time, HIGH or LOW 

th(L) CS or R/W to SHCP 

0 

0 




■ 



ns 

tw{H) SHCP pulse width, 

tw(L) HIGH or LOW 

Waveform 1 

4.0 

5.0 







ns 

tw(H) STCP pulse width, 

tw(L) HIGH or LOW 

Waveform 1 

5.0 

10 


1 





ns 

tw(L) STMR pulse width LOW 

Waveform 2 

7.0 







ns 

. Recovery time 

STMR to STCP 

Waveform 2 

10 




_ 



ns 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



WAVEFORM 1 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



(VM \ 



--tw(L)-^ 

—*rec — 












WAVEFORM 2 


3-STATE ENABLE TIME TO LOW LEVEL AND 3-STATE ENABLE TIME TO HIGH LEVEL AND 

DISABLE TIME FROM LOW LEVEL DISABLE TIME FROM HIGH LEVEL 



WAVEFORM 3 


WAVEFORM 4 


DATA SETUP AND HOLD TIMES 


cs ' 
si/o, R/w ; 


■Vm 


‘ML) 

-ts(L) — 





-‘MH) 


\ 7 ^ 


SHCP, STOP 




7 ^ 


WAVEFORM 5 
Vm=1.5V 

The shaded areas indicate when the input is permitted to change for predictabie output performance. 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

^PLZ 

closed 

tpZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



AMP (V) 


OV 


AMP (V) 


OV 


DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Ci_= Load capacitance includes jig and probe capacitance: see AC 
CHARACTERISTICS for value. 

Rt = Termination resistance should be equal to Zqut pulse 
generators. 


FAMILY 

1 INPUT PULSE REQUIREMENTS 

Amplitude 

Rep. Rate 

Pulse Width 

•tlh 

»THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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16-Bit Shift Register, Seriai-Paraiiei-ln/Seriai-Out (3-State) 


• 16-bit seriai i/0 shift 
register 

• 16-bit paraliel-in/seriai- 
out converter 

• Recircuiating seriai 
shifting 

• Common seriai data i/0 
pin 

DESCRIPTION 

The ’F674 is a 16-bit shift register with 
serial and parallel load capability and 
serial output. A single pin serves alter¬ 
nately as an input for serial entry or as a 
3-state serial output. In the Serial-out 
mode the data recirculates in the register. 
Chip Select, Read/Write and Mode inputs 
provide control flexibility. 


FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four modes, as indicated in the Shift 
Register Operations Table. 

H£ld—a HIGH signal on the Chip Select 
(CS) input prevents clocking and forces 
the Serial Input/Output (Sl/O) 3-state buf¬ 
fer into the high-impedance state. 

Serial Load—data present on the Sl/O pin 
shifts into the register on the falling edge 
of CP. Data enters the Qq position and 
shifts toward 0^5 on successive clocks. 


TYPE 

TYPICAL Imax 

TYPICAL SUPPLY CURRENT 
(Total) 

74F674 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T^ = 0*C to + 70*0 

MILITARY RANGES 

Vcc = 5V ±10 %;Ta= r-55«Cto -f 125«C 

Plastic DIP 

N74F674N 


Plastic SO 

N74F674D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

CL 

I 

o 

CL 

Parallel data inputs 

1.0/1.0 

20 AA/ 0 . 6 mA 

CS 

Chip Select input (active LOW) 

1.0/1.0 

20^A/0.6mA 

CP 

Clock Pulse input (active (LOW) 

1.0/1.0 

20/iA/0.6mA 

M 

Mode Select input 

1.0/1.0 

20/tA/0.6mA 

R/W 

Read/Write input 

1.0/1.0 

20/AA/0.6mA 

Sl/O 

3-State Serial data input or 

3.75/1.0 

70/iA/0.6mA 

3-State Serial output 

150/33 

3.0mA/20mA 


NOTE 

One (1.0) FAST unit load is defined as; 20/*A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 


cs(T 



CP[T 



r/w[T 



nc[T 



mIT 



si/o[T 



Pod 



Pi EE 



P 2 [L 



Paljo 



P4QI 



GNPRi 
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Preview 


Serial Output—\he SI/0 3-state buffer is 
active and the register contents are 
shifted put from and simultaneously 
shifted back into Qq. 

Parallel Load—data present on Pq-Pis are 
entered into the register on the falling 
edge of CP. The SI/0 3-state buffer is ac¬ 
tive and represents the Q .,5 output. 

To prevent false clocking, CP must be 
LOW during a LOW-to-HIGH transition of 
CS. 


Shift Register Operations Table 


CONTROL INPUTS 

SI/0 

STATUS 

OPERATING MODE 

CS 

R/W 

M 

CP 

H 

L 

X 

L 

X 

X 

X 

High Z 

Data in 

Hold 

Serial load 

L 

H 

L 

1 

Data out 

Serial output 
with recirculation 

L 

H 

H 

1 

Active 

Parallel load; 
no shifting 


H = HIGH voltage level 
L= LOW voltage level 
X = Don’t care 

I = HIGH-to-LOW clock transition 


FUNCTIONAL BLOCK DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may Impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-aIr temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

-0.5 to - 1 - 7.0 

- 0.5 to + 7.0 

V 

V|N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to + 7.0 

V 

i|N 

Input current 

- 30 to - 1-5 

- 30 to -f 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

- 0.5 to + 5.5 

- 0.5 to + 5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to 125 

Oto 70 

X 
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RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voitage 




0.8 

V 

•iK 

Input clamp current 




-18 

mA 

•oh 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

X 

'A 

Com’l 

0 


70 

X 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F674 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN,V|l=MAX, 

V|h=MIN 

Mil 

2.4 

3.4 


V 

Com’l 

2.7 

3.4 


V 

Vql LOW-level output voltage 

Vcc=MIN, V,h=MIN, V|l=MAX, Iol=MAX 


0.35 

0.5 

V 

V,K Input clamp voltage 

Vcc=M!N, l,= l,K 


-0.73 

- 1.2 

V 

. Off-state output current, 

HIGH-level voltage applied 

Vcc= max, V,h= min, Vo=2.4V 


2 

70 

/.A 

1 Off-state output current 

LOW-level voltage applied 

Vcc= max, V,h= min, Vo = 0.5V 


-2 

-650 

/iA 

1 Input current at maximum 

' input voltage 

Vcc=MAX, V| = 7.0V 


5 

100 

^A 

liH HIGH-level input current 

Vcc=MAX, V,= 2.7V 


1 

20 

jxA 

liL LOW-level input current 

Vcc=MAX, V, = 0.5V 


-0.4 

-0.6 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX, Vo = 0.0V 

-60 

-80 

-150 

mA 

Ice Supply current^ (total) 

Vcc=MAX 

•ccH Outputs HIGH 




mA 

•ccL Outputs LOW 



80 

mA 

•ccz Outputs OFF 




mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type. 

2. Ali typical values are at Vqq= 5V, Ta = 25■’C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to min¬ 
imize internal heating and more accurateiy reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 “Testing 
and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

54F 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

74F 

Ta. Vcc 
C om’l 

Cl = 50pF 

Rl = 5000 

UNIT 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Waveform 1 

100 

140 






MHz 

tpLH Propagation delay 

tpHL CP to SI/0 

Waveform 1 

4.5 

5.0 

8.0 

9.0 

11 

12.5 





ns 

tp 2 H Output enable time 

tpzL CS or R/W to Sl/0 

Waveform 3 
Waveform 4 

3.0 

3.0 

5.0 

5.0 

7.0 

7.0 





ns 

tpn 2 Output disable time 

tpLz CS or R/W to Sl/O 

Waveform 3 
Waveform 4 

3.0 

3.0 

5,0 

7.0 

7.0 

I 

1 



ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNiT 

Ta= +25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl — 500Q 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500fi 

Ta. Vcc 
C om’i 

Cl = 50pF 

Rl = 500S} 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts(H) Setup time, HIGH or LOW 

ts(L) SIO to CP 

Waveform 2 

7.0 

7.0 







ns 

th(H) Hold time, HIGH or LOW 

th(L) Sl/O to CP 

0 

0 







ns 

ts(H) Setup time, HIGH or LOW 

t 3 (L) Pn to CP 

Waveform 2 

3.0 

3.0 







ns 

th(H) Hold time, HIGH or LOW 

th(L) Pm to CP 

0 

0 







ns 

ts(H) Setup time, HIGH or LOW 

ts(L) R/W or CS to CP 

Waveform 2 

5.0 

5.0 







ns 

th(H) Hold time, HIGH or LOW 

th(L) R/W or CS to CP 

0 

0 







ns 

tw(H) CP pulse width, 

tw(L) HIGH or LOW 

Waveform 1 

4.0 

5.0 







ns 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 




Waveform 1 


3 STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 




y£ 


DATA SETUP AND HOLD TIMES 










[-►•PHL-* 



SI/0 


Z) 

(vm 



3 STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 








r''OH-0.3V 


tpzL 

IPLZ 

/ -V' I \ 



Waveform 3 


Waveform 4 


- Vql + 0-3V 


Vm=1.5V 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3 STATE OUTPUTS 



SWITCH POSITION 


TEST 

SWITCH 

‘PLZ 

closed 

<PZL 

closed 

All other 

open 


INPUT PULSE DEFINITIONS 



DEFINITIONS 

R|_= Load resistor; see AC CHARACTERISTICS for value. 

Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut pulse 
generators. 


FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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16-Bit Shift Register (Seriai-in/Seriai-Parallei Out) 


TYPE 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74F675 




ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;Ta = 0‘»C to -f-TO^C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -SS^C to -•■125®C 

Plastic DIP 

N74F675N 


Plastic SO 

N74F675D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54F/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

SI 

Serial Data Input 

1 . 0 / 1.0 

20/iA/0.6mA 

CS 

Chip Select Input (Active LOW) 

1 . 0 / 1.0 

20MA/0.6mA 

SHCP 

Shift Clock Pulse Input (Active Falling Edge) 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

STCP 

Store Clock Pulse Input (Active Rising Edge) 

1 . 0 / 1.0 

20ptA/0.6mA 

R/W 

Read/Write Input 

1 . 0 / 1.0 

20/iA/0.6mA 

SO 

Serial Data Output 

50/33 

1 . 0 mA/ 20 mA 

0 

0 

I 

p 

Parallel Data Outputs 

50/33 

1 . 0 mA/ 20 mA 


NOTE 

One (1.0) FAST unit load is defined as; 20/tA in the HIGH state and 0.6mA in the LOW state. 


Preview 


• Serial-to-parailei 
converter 

• 16-bit serial I/O shift 
register 

• 16-bit parallel-out 
storage register 

• Recirculating parallel 
transfer 

• Expandable for longer 
words 

DESCRIPTION 

The ’F675 contains a 16-bit serial-in/serial- 
out shift register and a 16-bit parallel-out 
storage register. Separate serial input and 
output pins are provided for expansion to 
longer words. By means of a separate 
clock, the contents of the shift register are 
transferred to the storage register. The 
contents of the storage register can also 
be loaded back into the shift register. A 
HIGH signal on the Chip Select input pre¬ 
vents both shifting and parallel loading. 

FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four modes, as determined by the signals 
ap^ed to the Chip Select (CS), Read/Write 
(R/W) and Store Clock Pulse (STCP) in¬ 
puts. State changes are indicated by the 
f alling edge of the Shift Clock Pulse 
(SHCP). In the Shift-right mode, data 
enters Dq from the Serial Input (SI) pin and 
exits from Q .,5 via the Serial Data Output 


(SO) pin. In the Parallel Load mode, data 
from the storage register outputs enter 
the shift register and serial shifting is 
inhibited. 


The storage register]^ in the Hold mode 
when ^her CS or R/W is HIGH. With CS 
and R/W both LOW, the storage register is 
parallel loaded from the shift register on 
the rising edge of STCP. 


PIN CONFIGURATION 


^ IT 


24] Vcc 

SHCP [T 


Ml Qi5 

R/W [T 


m Qi4 

SI \T 


ni Qi3 

STCP \T 


Ml Qi2 

so \T 


m Q 11 

Qo \T 


m Q 10 

Qi [T 


m Q 9 

Qz m 


Tej Qa 

Q 3 Qo 


311 Q 7 

Qa QT 


33 Qe 

GND 01 


33 Qs 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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To p revent false clocking of the shift regis¬ 
ter, SHOP should be in the LOW state dur- 
ing a LOW-to-HIGH transition of CS. To 
prevent false clocking of the storage reg¬ 


ister, STCP should be LOW durmg a HIGH- 
to-LOW transition of CS if R/W is LOW, 
and should also be LOW d^ing a HIGH-to- 
LOW transition of R/W if CS is LOW. 


SHIFT REGISTER 
OPERATIONS TABLE 


CONTROL INPUTS 

OPERATING 

CS 

R/W 

SHCP 

STCP 

MODE 

H 

X 

X 

X 

Hold 

L 

L 

i 

X 

Sihft Right 

L 

H 

1 

L 

Shift Right 

L 

H 

i 

H 

Parallel Load; 

No Shifting 


STORAGE REGISTER 
OPERATIONS TABLE 


INPUTS 

OPERATING MODE 

CS 

R/W 

STCP 

H 

X 

X 

Hold 

L 

H 

X 

Hold 

L 

L 

t 

Parallel Load 


H = HIGH voltage level 
L = LOW voltage level 
XX = Don’t care 

t = LOW-to-HIGH clock transition 
J = HIGH-to-LOW clock transition 


FUNCTIONAL BLOCK DIAGRAM 



Q0-Q15 


Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

0 

Supply voltage 

- 0.5 to -F 7.0 

- 0.5 to + 7.0 

V 

V|N 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to -F 5 

-30 to -f5 

mA 

VoUT 

Voltage applied to output in HIGH output state 

- 0.5 to -F Vcc 

— 0.5 to -F Vqq 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to -F125 

Oto 70 

"C 
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RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

Vcc 

Com’I 

4.75 

5.0 

5.25 

V 

V|H 

HIGH-level input voltage 


2.0 



V 

V,L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

•oH 

HIGH-level output current 




- 1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 

i 

125 

“C 

'A 

Com’I 

0 

I 

70 

“C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F675 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc = MIN, V,l=MAX, Ioh = MAX, 

Mil 

2.5 

3.4 


V 

''OH 

V,h = MIN 

Com’l 

2.7 

3.4 


V 

VoL 

LOW-level output voltage 

Vcc= MIN, V|H= MIN, V,L= MAX, Iql 

= MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vcc = MIN, l, = l,K 


-0.73 

-1.2 

V 

li Input current at maximum input voltage 

Vcc=MAX, V, = 7.0V 


5 

100 

/iA 

l|H 

HIGH-level input current 

Vcc = MAX, V, = 2.7V 


1 

20 

/iA 

l|L 

LOW-level input current 

Vcc = max, V| = 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc = max 

-60 

-80 

-150 

mA 

•cc 

Supply current (total) 

Vcc = max 



160 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25 “C. 

3. Not more than one output should be shorted at a time. For testing Iqsi the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internai heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature weil above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
“Testing and Specifying FAST Logic.”) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -f25‘»C 

Vcc =+5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
M il 

Cl = 50pF 
Rl = 500fi 

Ta, Vcc 
C om’l 
Cl=:50pF 
Rl = 5000 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Waveform 1 

100 

140 






MHz 

^PLH 

Propagation delay 

Waveform 1 

7.5 

13 

18 





ns 

tpHL 

STCP to On 


9.5 

16 

22 






tpLH 

Propagation delay 

Waveform 1 

4.5 

8.0 

11 





ns 

^PHL 

SHCP to SO 


5.0 

9.0 

12.5 







NOTE 

Subtract 0.2ns from minimum values for SO package. 
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AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 


Ta= +25°C 
Vcc= +5.0V 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
M il 

Cl = 50pF 
Rl = 5000 

Ta» Vcc 
C om’l 

Cl = 50pF 
Rl = 5000 

UNIT 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 


ts(H) Setup time, HIGH or LOW 
ts(L) CS or R/W to STOP 

Waveform 2 

7.0 

7.0 







ns 

th{H) Hold time, HIGH or LOW 
th(L) CS or R/W to STOP 

Waveform 2 

0 

0 







ns 

ts(H) Setup time, HIGH or LOW 
ts(L) SI to SHOP 

Waveform 2 

3.0 

3.0 







ns 

th(H) Hold time, HIGH or LOW 
th(L) SI to SHOP 

Waveform 2 

0 

0 







ns 

ts(H) Setup time, HIGH or LOW 
ts(L) R/W or CS to SHOP 

Waveform 2 

5.0 

5.0 







ns 

th(H) Hold time, HIGH or LOW 
th(L) R/W or CS to SHCP 

Waveform 2 

0 

0 







ns 

tw(H) 3HQP PIIQP, LOW 

Tw(L) 

Waveform 1 

4.0 

5.0 







ns 

tw(H) 3 yQp LOW 

Waveform 1 

5.0 

10 





I 


ns 


5 


AC WAVEFORMS 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


Vcc 



DEFINITIONS 

Rl= Load resistor to GND; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zqut oi pulse 
generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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• 16-bit parallel-to-serial 
conversion 

• 16-bit seriai-in, serial-out 

• Chip Select control 

• Power supply current 
48mA typical 

• Shift frequency 110MHz 
typical 

DESCRIPTION 

The ’F676 contains 16 flip-flops with provi¬ 
sion for synchronous parallel or serial en¬ 
try and serial output. When the Mode (M) 
input is HIGH, information present on the 
parallel data (P 0 -P 15 ) inputs is entered on 
the falling edge of the Clock Pulse (CP) in¬ 
put signal. When M is LOW, data is shifted 
out of the most significant bit position 
while information present on the Serial (SI) 
input shifts into the least significant bit 
p^ition. A HIGH signal on the Chip Select 
(CS) input prevents both parallel and serial 
operations. 

The 16-bit shift register operates in one of 
three modes, as indicated in the Shift Reg¬ 
ister Operations Table. 

HOLD — a HIGH signal on the Chip Select 
(CS) input prevents clocking, and data is 
stored in the 16 registers. 

Shift/Serial Load — data present on the SI 
pin shifts into the register on the failing 
edge of CP. Data enters the Qg position 
and shifts toward 0^5 on successive 
ciocks, finally appearing on the SO pin. 


’F676 — 16-Bit Shift Register 


TYPE 

TYPICAL, 

TYPICAL SUPPLY CURRENT 
(Total) 

74F676 

110MHz 

48mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ±5%;TA = 0®Cto -i-TO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55«C to -I- 125«C 

Plastic DIP 

N74F676N 


Plastic SO 

N74F676D 


Ceramic DIP 



Ceramic LLCC 




NOTE; 

so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 

54/74F (U.L) 
High/Low 

LOAD VALUE 
High/Low 

CS 

Chip Select Input (Active LOW) 

1 . 0 / 1.0 

20/iA/0.6mA 

SI 

Serial Data Input 

1 . 0 / 1.0 

20^A/0.6mA 

M 

Mode Select Input 

1 . 0 / 1.0 

20/iA/0.6mA 

D 0 -D 15 

Parallel Data Inputs 

1 . 0 / 1.0 

20 / 4 A/ 0 . 6 mA 

CP 

Clock Pulse Input (Active Falling Edge) 

1 . 0 / 1.0 

20/iA/0.6mA 

SO 

Serial Data Output 

50/33 

1 mA/ 20 mA 


NOTE 

One (1.0) FAST unit load is defined as: 20fiA in the HIGH state and 0.6mA in the LOW state. 


Parallel Load — data present on P 0 -P 15 
are entered into the register on the falling 
edge of CP. The SO output represents the 
Qi 5 register output. 


To prevent false clocking, CP must be 
LOW during a LOW-to-HIGH transition of 
CS. 


PIN CONFIGURATION 


cs [T 



CP |T 











g 



g 



m 






m 









EQ 


LOGIC SYMBOL 


7 8 9 10111314151617181920212223 


1 _/-, ,> 2 ° D4 De Da Dio Di2 Di4 

2 loCP°^ Da Ds D7 Dg Dn Di3 Dig 

4 - SI 

5 - M 


SO 


6 
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FUNCTION TABLE 


CONTROL INPUT | 

OPERATING MODE 

CS 

M 

CP 

H 

X 

X 

Hold 

L 

L 

i 

Shift/Serial Load 

L 

H 

i 

Parallel Load 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

1 = HIGH-to-LOW clock transition 


LOGIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

o 

o 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -f 7.0 

bdi 

V|N 

Input voltage 

- 0.5 to - 1 - 7.0 

- 0.5 to -f- 7.0 

V 

f|N 

Input current 

- 30 to - 1 - 5 

- 30 to -I- 5 

mA 

VOUT 

Voltage applied to output in HIGH output state 

— 0.5 to + Vqq 

— 0.5 to -H Vqq 

V 

Iqut 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to 4-125 

0 to 70 

OQ 


RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Nom 

Max 

w_ 

Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''cc 

Com’l 

4.75 

5.0 

5.25 

HHHI 

V,H 

HIGH-level input voltage 


2.0 



■HQHi 

V.L 

LOW-level input voltage 




0.8 


IlK 

Input clamp current 




-18 

mA 

*OH 

HIGH-level output current 




-1 

mA 

•OL 

LOW-level output current 




20 

mA 

T 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

“C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F676 

UNIT 

Min 

Typ2 

Max 


HIGH-level output voltage 

Vcc= min, V,l= max, Ioh= max. 

Mil 

2.5 

3.4 


V 

Vqh 

V,h = MIN 

Com’I 

2.7 

3.4 


V 

d 

> 

LOW-level output voltage 

Vcc= min, V,h= min, V,l= max, Iou= MAX 


0.35 

0.5 

V 

V|K 

Input clamp voltage 

Vcc=MIN, I,= I,k 


-0.73 

-1.2 

V 

I Input current at maximum 

' input voltage 

Vcc=MAX, V,= 7.0V 


5 



•iH 

HIGH-level Input current 

Vcc=MAX, V,= 2.7V 


1 

20 

fiA 

•iL 

LOW-level input current 

Vcc=MAX, V,= 0.5V 


-0.4 

-0.6 

mA 

•os 

Short-circuit output current^ 

Vcc=MAX 

-60 

-80 

-150 

mA 

•cc 

Supply current (total) 

Vcc= max 


48 

72 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqq = 5V, = 25“C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 

Note 202, “Testing and Specifying FAST Logic.’’) 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= -I-25®C 

Vcc= +5.0V 

Cl = 50pF 

Rl = 50012 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 50012 

Tat Vcc 
C om’l 

Cl = 50pF 
Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

Imax Maximum clock frequency 

Waveform 1 

100 

110 




90 


MHz 

tpLH Propagation delay, ^ to SO 
fpHL 

Waveform 1 

4.5 

5.0 

9.0 

9.0 

11 

12.5 



4.5 

5.0 

12 

13.5 

ns 


NOTE 

Subtract 0.2ns from minimum values for SO package. 
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AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25°C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Ta. Vcc 

Mil 

Cl = 50pF 

Rl = 5000 

Ta, Vcc 
C omM 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

tg (H) Setup time, HIGH or LOW 
ts(L) SI to CP 

Waveform 2 

4.0 

4.0 






4.0 

4.0 

ns 

th (H) Hold time, HIGH or LOW 
th (L) SI to CP 

Waveform 2 

4.0 

4.0 






4.0 

4.0 

ns 

tg (H) Setup time, HIGH or LOW 
tg(L) D,toCP 

Waveform 2 

3.0 

3.0 






3.0 

3.0 

ns 

th (H) Hold time, HIGH or LOW 
th(L) Onto CP 

Waveform 2 

I 

4.0 

4.0 






4.0 

4.0 

ns 

tg (H) Setup time, HIGH or LOW 
tg (L) M to CP 

I 

Waveform 2 

4.0 

6.5 






4.5 

7.5 

ns 

th (H) Hold time, HIGH or LOW 
th(L) MtoCP 

I 

Waveform 2 

0 

2.0 






0 

2.0 

ns 

. . Setup time, LOW 

CStoCP 

Waveform 2 

. I 

10.0 






10.0 

ns 

. -uv Hold time, HIGH 

CStoCP 

Waveform 2 

10.0 






10.0 

ns 

(H) CP pulse width 
t^(L) HIGH or LOW 

Waveform 2 

4.0 

6.0 






4.0 

6.0 

ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


-^«MAX- 


h—*w 


K’phlH 






Waveform 1 


DATA SETUP AND HOLD TIMES 


: 

M, cs ; 


»h(L) 
-ts(L) — 



Vm 






‘h(H) 


^ 


Waveform 2 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR TOTEM-POLE OUTPUTS 


INPUT PULSE DEFINITIONS 


Vcc 


PULSE 

GENERATOR 


V|N 






VOUT 


:cl >Rl 


DEFINITIONS 

Rl_ = Load resistor to Vqq; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS¬ 
TICS for value. 

Rj = Termination resistance should be equal to Zqjj of Pulse Generators. 



AMP (V) 


OV 


AMP (V) 


OV 


FAMILY 

1 INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

‘tlh 

*THL 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 
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8-Bit Bidirectional Binary Counter (3-State) 


• High impedance NPN base 
input for reduced loading 
(20 a(A with HIGH and LOW 
states) 

• Multiplexed 3-state I/O ports 

• Built-in lookahead carry 
capability 

• Count frequency 100MHz 
typical 

• Supply current 80mA 
typical 


DESCRIPTION 

The FT/g is a fully synchronous S-stage INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

up/down counter with multiplexed 3-state 
I/O ports for bus-oriented applications. All 
control functions (hold, count up, count 
down, synchronous load) are controlled by 
two mode pins (Sg, S-i). The device also 
features carry lookahead for easy cascad¬ 
ing. All state changes are initiated by the 
rising edge of the clock. 


NOTE 

One (1.0) FAST unit load is defined as; 20/tA in the HIGH state and 0.6mA in the LOW state. 


PINS 

DESCRIPTION 

54/74F(U.L.) 

High/Low 

LOAD VALUE 
High/Low 

I/O 0 -I/O 7 

Data Inputs 

1.0/0.033 

20iMAI20tiA 

Data Outputs 

150/33 

3mA/20mA 

So> S-i 

Select Inputs 

1.0/0.033 

20/iA/20/^A 

OE 

Output Enable Input (Active LOW) 

1.0/0.033 

20fiAI20ixA 

GET 

Count Enable Trickle Input (Active LOW) 

1.0/0.033 

2QiiAI20fiA 

CP 

Clock Pulse Input (Active Rising Edge) 

1.0/0.033 

20iiAI20iiA 

TC 

Terminal Count Output (Active LOW) 

150/33 

3mA/20mA 


TYPE 

TYPICAL f,«,Ax 

TYPICAL SUPPLY CURRENT 
(Total) 

74F779 

100MHz 

70mA 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0«C to + 7Q^C 

MILITARY RANGES 

Vcc = 5V ±10%;Ta= -55«Cto ■H25®C 

Plastic DIP 

N74F779N 


Plastic SO 

N74F779D 


Ceramic DIP 



Ceramic LLCC 




NOTE 

SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 


PIN CONFIGURATION 


1 /O 1 IT 









GND [T 






1 /O 5 [T 



i/OelT 



I/O 7 IT 


T]oe 


LOGIC SYMBOL LOGIC SYMBOL (lEEE/lEC) 
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FUNCTION TABLE 


S1 

SO 


OE 

CP 


X 

X 

X 

H 

X 

l/Oa to I/Oh in HIGH Z 

X 

X 

X 

L 

X 

Flip-flop outputs appear on I/O lines 

L 

L 

X 

X 


Parallel load all flip-flops 

(not LL) 

H 

X 


Hold (TO held HIGH) 

H 

H 

X 

X 


Hold 

H 

L 

L 

X 


Count up 

L 

H 

L 

X 


Count down 


H= HIGH voltage level 
L = LOW voltage level 
X = Don’t Care 

not LL means SO and Si should never both be LOW level 
at the same time. 


LOGIC DIAGRAM 


Q/ + Qe + Os + Q 4 + Os + 02 + Qi + Qo + UP 
Q7 + Qe + Qs + Q4 + Q3 + Q2 + Qi -f Qq + DOWN — 3 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may Impair the useful life of the device. 


Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 

54F 

74F 

UNIT 

< 

0 

Supply voltage 

- 0.5 to + 7.0 

- 0.5 to -I- 7.0 

V 

V,N 

Input voltage 

- 0.5 to + 7.0 

- 0.5 to -F 7.0 

V 

•in 

Input current 

- 30 to -1-5 

- 30 to +5 

mA 

Vqut 

Voltage applied to output in HIGH output state 

- 0.5 to - 1 - 5.5 

-0.5 to -I-5.5 

V 

•out 

Current applied to output in LOW output state 

40 

40 

mA 

Ta 

Operating free-air temperature range 

-55 to + 125 

0 to 70 

"C 
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RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


54/74F 

UNIT 



Min 

Norn 

Max 


Supply voltage 

Mil 

4.5 

5.0 

5.5 

V 

''CC 

Com’l 

4.75 

5.0 

5.25 

V 

V,H 

HIGH-level input voltage 


2.0 



V 

V|L 

LOW-level input voltage 




0.8 

V 

l|K 

Input clamp current 




-18 

mA 

Iqh 

HIGH-level output current 




-3 

mA 

•OL 

LOW-level output current 




20 

mA 

Ta 

Operating free-air temperature 

Mil 

-55 


125 

“C 

' A 

Com’l 

0 


70 

°C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 

TEST CONDITIONS^ 

54/74F779 

UNIT 

Min 

Typ2 

Max 

Vqh HIGH-level output voltage 

Vcc=MIN, V,l=MAX Ioh=MAX 

Mil 

2.4 



V 

Com’l 

2.7 



V 

Vql LOW-level output voltage 

Vcc=MIN, V,h = MIN, V,l=MAX, Iol=MAX 


0.35 

0.5 

V 

V|K Input clamp voltage 

Vcc=MIN,I,= I,k 


-0.73 

-1.2 

V 

. Off-state output current, 

HIGH-level voltage applied 

Vcc=MAX, V|h = MIN, Vo = 2.4V 


2 

50 

fiA 

1 Off-state output current 

LOW-level voltage applied 

Vcc=MAX, V|h=MIN, Vo = 0.5V 


-2 

-50 

/xA 

1 Input clamp current at 

' maximum input voltage 

Vcc=MAX, V|=7.0V 


0.75 

1.0 

ixA 

liH HIGH-level input current 

Vcc=MAX, V|=2.7V 


10 

20 

/.A 

liL LOW-level input current 

Vec = MAX, V, = 0.5V 


-0.1 

-20 

mA 

Iqs Short-circuit output current^ 

Vcc=MAX 

-60 

-115 

-150 

mA 

Ice Supply current (total) 

Vcc=MAX 

IccH Outputs HIGH 


50 

70 

mA 

IccL Outputs LOW 


80 

100 

mA 

•ccz Outputs Disabled 


80 

_1 

100 

mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicable type. 

2. All typical values are at Vcc = 5V, Ty!^ = 25“C. 

3. Not more than one output should be shorted at a time. Fortesting Iqs. fhe use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini¬ 
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 


5-402 


Sipretics 







LOGIC PRODUCTS 


8-BIT COUNTER 


FAST 54/74F779 


Preview 


AC ELECTRICAL CHARACTERISTICS When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, “Testing and Specifying FAST Logic.’’) 





54/74F 

54F 

74F 





Ta= +25®C 

Ta. 

< 

o 

o 

Ta. 

Vcc 



PARAMETER 

TEST CONDITIONS 

V 

cc= +5.0V 

- _ 

Com’l 

UNIT 



Cl=50pF 

Cl = 

50pF 

Cl = 

50ph 






Rl = 500Q 

Rl = 

500f2 

Rl = 

500fi 





Min 

Typ 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock 
frequency 

Waveform 1 

80 

100 




70 


MHz 

tpLH 

CP to I/On 

Waveform 1 

3.0 





2.5 


ns 

tpHL 

CP to I/On 

4.5 





4.0 


tpLH 

GET toTC 

Waveform 1 

6.0 





5.0 


ns 

tpHL 

CP to TC 

5.0 





4.0 


^PZH 

Output Enable 

Waveform 3 

12 





10 


ns 

tpZL 

Time 

Waveform 4 

12 





10 


^PHZ 

Output Disable 

Waveform 3 

12 





10 


ns 

tpLZ 

Time 

Waveform 4 

12 





10 



NOTE 

Subtract 0.2ns from minimum values for SO package. 


AC SETUP REQUIREMENTS 


PARAMETER 

TEST CONDITIONS 

54/74F 

54F 

74F 

UNIT 

Ta= +25‘>C 

Vcc= +5.0V 

Cl = 50pF 

RL = 500n 

Ta, Vcc 

Mil 

Cl = 50pF 

Rl = 500Q 

Ta, Vcc 

Com’l 

Cl = 50pF 

Rl = 50012 

Min 

Typ 

Max 

Min 

Max 

Min 

Max 

ts (H) Data to CP 
tg (L) Data to CP 

Waveform 2 

5.0 

5.0 





5.0 

5.0 


ns 

th (H) Data to CP 
th (L) Data to CP 

Waveform 2 

0 

0 





0 

0 


ns 

ts(H) OEtoCP 
tg (L) OE to CP 

Waveform 2 

12 

12 





12 

12 


ns 

th(H) OE to CP 
th(L) OE to CP 

Waveform 2 

0 

0 





0 

0 


ns 

ts(H) CETtoCP 
tg (L) CET to CP 

Waveform 2 

10 

10 





10 

10 


ns 

th(H) CET to CP 
th(L) CET to CP 

Waveform 2 

0 

0 





0 

0 


ns 

. -Lj. Clock pulse 
width 
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TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 



SWITCH POSITION 


IpLZ 
IPZL 
All other 


SWITCH 


closed 

closed 

open 


DEFINITIONS 

Rl= Load resistor: see AC CHARACTERISTICS for value. 

Ci_= Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rj = Termination resistance should be equal to Zq^j of Pulse 
Generators. 


INPUT PULSE DEFINITIONS 



FAMILY 

INPUT PULSE REQUIREMENTS | 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

♦thl 

54/74F 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


5-404 
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ABSTRACT 

The development of commercially avail¬ 
able oxide-isolated TTL logic devices has 
significantly improved the traditional 
speed/power figures achievable in TTL 
families. One of these oxide-isolated fam¬ 
ilies, FAST^"'), has become a broad-based 
product line offering performance charac¬ 
teristics ideal for many microprocessor 
systems. The small geometries associated 
with oxide-isolation are making complex 
functions possibie with very high-speed 
and low-power characteristics. 

HIGH-SPEED TTL LOGIC 

The basic circuitry used for TTL Logic has 
evolved over a period of 15 years and ar¬ 
rived at a set of designs that are optimized 
for the junction-isolated processing tech¬ 
nology currently in use. These circuits 
have produced two separate families— 
one driven to high-speed and the other to 
low power. While the subject of this paper 
is primarily concerned with the high-speed 
segment of the TTL marketplace, many of 
the remarks apply equally to the low- 
power segment as well. 

With today’s circuitry the speed of the 
devices are fixed primarily by the node 
capacitance of the device junctions. Tak¬ 
ing a simplistic view of the matter, the 
speed of the device is tied to junction 
capacitance by the rule of RC time con¬ 
stants. This allows the speed of a function 
to be changed by varying the resistor 
sizes—the smaller the resistor, the faster 
the device. Of course there are practical 
limits to how small the resistors may be 
made without introducing other, more 
serious problems. Using the smallest 
practical resistor size creates a family 
which is basically the current Schottky 
family of high-speed logic. 

Reducing the resistor sizes to increase 
speed also increases the power dissipa¬ 
tion. Any Schottky logic device consumes 
about nine times more power than the 
equivalent device in low-power Schottky. 
Trying to run faster than this dissipates 
much, much more power and introduces 
other, very undesirable phenomenon. 
Short-circuit protection, for instance, is 
fixed by the size of the output resistor. In¬ 
put loading is also a- function of resistor 
size—as resistors get very small, the input 
LOW requirements get large, which intro¬ 
duces other problems into the circuit. By 
placing the resistor sizes where they are, 
the family achieves the highest practical 


(‘')fast is a trademark of Fairchild Camera and 
Instrument Corporation. 


speed—even so, problems such as Iqc 
spiking become large and require exten¬ 
sive capacitive decoupling on the board. 

Traditional Schottky TTL also suffers from 
low Input breakdown voltages—on the 
order of 5.5-6.5V. This low value occurs 
because the input of the device is con¬ 
nected to the base of the Input transistor 
and the user sees the normal base emitter 
breakdown voltage. This requires that the 
user guard against positive overshoots in 
excess of the supply voltage. It also re¬ 
quires that unused inputs be tied to V^c 
through pull-up resistors rather than con¬ 
nected directly to the supply. 

All of these disadvantages are not lost on 
the marketplace. In fact, Schottky TTL has 
tended to be a fairly narrow product line 
with only about one third of the types that 
exist In the Low-Power Schottky family. 
One of the reasons for this Is that the high 
power dissipation limits the complexity of 
the available types. But the primary reason 
is the power itself. With a nine to one pen¬ 
alty paid for the high speed of Schottky 
(over Low-Power Schottky), users have 
been reluctant to use Schottky anywhere 
but in the most critical circuit paths. 

OXIDE ISOLATION 

For some time it has been clear to both 
manufacturers and users that a process¬ 
ing breakthrough was needed If the tradi¬ 
tional speed-power curves of LS/S were 
ever to be changed. That breakthrough 
occurred with the advent of oxide isola¬ 
tion. In this process, transistors and other 
active devices are isolated from each 
other, not by a reverse biased junction, but 
by an actual channel of oxide. This dra¬ 
matically reduces the size of the devices 
which in turn reduces their associated 
capacitances. 


Reducing the capacitances has a direct 
effect on the speed/power product of the 
family. Because the capacitances of oxide- 
isolated devices are far less than cor¬ 
responding Schottky capacitances, the 
resistors may be made larger and still pro¬ 
duce RC time constants smaller than 
those of Schottky. As the resistors be¬ 
come larger, the power dissipation is de¬ 
creased, Ice spiking is reduced, input cur¬ 
rent is lowered, and a whole new family is 
created. In addition, the combination of 
smaller geometries and lower power al¬ 
lows much more complex devices to be 
fabricated with commercially-acceptable 
yields, and hence market prices. Thus, the 
resulting logic devices offer speed in 
excess of that from current Schottky de¬ 
vices, much lower power, and the promise 
of higher complexity due to smaller geom¬ 
etries and relaxed power constraints. 

fast - ADVANCED 
SCHOTTKY TTL 

One such implementation of an oxide-iso¬ 
lated TTL famllly is FAST, a family opti¬ 
mized for high speed with moderate power 
consumption (see Figure 1). In this family, 
the resistor sizes have been Increased by 
about a factor of four, while the speed has 
been increased by about 30% over Schot¬ 
tky. This seeming contradiction has been 
brought about by a tremendous decrease 
in junction capacitance (see Table 1) which 
has allowed the resistor sizes to be in¬ 
creased. As a result, FAST devices in gen¬ 
eral require four times less power than 
their Schottky equivalents. In fact, the 
user pays only a two-to-one power penalty 
for the ultra-high speed of FAST relative to 
low-power Schottky. The basic parameters 
of the family comparing FAST, S, and LS 
are shown In Table 2. 


Table 1. Process Comparison 



FP4 

ORIGINAL S&LS 

HS-I 

NEW S&LS 

HS-II 

FAST TTL 

Size of Min. Trans 

37x51/4 

28x40/4 

17x35/4 

Area 

1887/4^ 

1120/4^ 

505/4^ 

Ft 

4GHz 

5GHz 

7GHz 

Line Resolution 

3 microns 

3 microns 

2 microns 

Normalized Capacitance 




Collector — Base 

x2 

— 

Xl 

Base — Emitter 

x4 

— 

Xl 

Collector ~ Substrate 

x6 


xl 

Metal — Substrate 

xIO 

— 

Xl 


Signetics 


6-1 








LOGIC PRODUCTS 


USING FAST LOGIC FUNCTIONS IN MICROPROCESSOR SYSTEMS APP NOTE 201 



Figure 1. Oxide Isolation Brings on New, Smaller Geometries 


Table 2. Family Comparison 



FAST74F00 

74S00 

74LS00 

PD (mW/gate) 

32.5mW 

130mW 

15.0mW 

fpHL 

3.6ns 

5.0ns 

15ns 

tpLH 

3.9ns 

4.5ns 

15ns 


NOTE 

Propagation delays are all shown at Vqq= + 5.0V, T^ = 25°C and Cl= 15pF for comparison purposes. FAST is nor¬ 
mally guaranteed from 4.75V-5.25V, 0°-70°C, and Cl = 50pF. 


The basic FAST gate schematic is shown 
in Figure 2. It will be seen that the thresh¬ 
old of the device is basically set by two 
VBEs, or about 1.6V at room temperature. 
This is considerably better than Schottky, 
with a threshold of about 1.3V, or Low 
Power Schottky with its even lower thresh¬ 
old of 0.95V. Thus the FAST circuitry 
presents the user with about 0.6V more 
noise immunity than LS. See Figure 3. 

The squaring circuit made up of Q4 in the 
emitter circuit of the phase spiitter Q2 is 
used to pull charge from the base of Q3 
during a LOW to HiGH transition. Q4 is 
turned ON faster than output transistor Q3 
can be turned OFF—it pulls the base of 
Q3 about lOOmV below the turn-on point 
and serves to pull charge from the base of 
Q3 to speed the transition. A similar func¬ 
tion, though basically an AC phenomenon 
is provided by the “Miiler-Kiiler” circuitry 
made up of Q7 and diodes D4-D6. Again 
during the LOW to HIGH transition, stored 
charge on D4 (acting here as a capacitor) 
provides a sharp pull-down on the base of 
Q3. This occurs for a very brief period, a 
couple of nanoseconds, but serves to kill 
the Ice spike that would normally appear 
here. For instance at 0°C, the spike with 
the “Miller-Killer” In place is only 1.1mA 
peak—without the “Miller-Killer” the peak 
Ice reaches 3.3mA, three times larger. Dur¬ 
ing the HIGH to LOW transition, a kicker 
diode, D3, uses charge stored in the exter¬ 
nal load capacitance to drive through Q2 
into the base of Q3 and turn ON the Q3 
output transistor faster. All of these cir¬ 
cuits are aimed at increasing the speed of 
the transitions without unduly increasing 
the Ice spiking phenomenon. 


Vec 



Figure 2. The Basic Fast Gate 


Both the inputs and outputs of the FAST 
devices are clamped to prevent negative 
overshoots from damaging the part. In ad¬ 
dition, the diode input structure offers an 
inherently high breakdown voltage, 
15V-20V, as opposed to typically 6V for 
normal Schottky inputs. 

The larger resistors and multiple stages of 
gain in the FAST circuits allow much 
smaller input currents. In fact, the basic 
FAST input requires only 0.6mA max, 
which is about three times less than the 
standard Schottky input. When this is 
combined with the 20mA sink capability of 
the output stage, an effective family fan¬ 
out of 33 is achieved. The low input cur¬ 
rents also allow low-power Schottky out¬ 
puts to drive over 10 FAST inputs to the 
commercial specs. This Is a vast improve¬ 
ment over the LS-S fanout interface which 
is limited by the 2mA Schottky input cur¬ 
rents to an effective fanout of only 4 (see 
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Figure 3. Higher Threshoid Leveis for improved Noise Immunity 


PARAMETER 

FAST 

s 

LS 

Input HIGH Current, I|h 

20piA 

SOfiA 

2 O/ 4 A 

Input HIGH Current, l| 

100fiA@7V 

1mA@5.5V 

100/*A@10V 

Input LOW Current, Iil 

0.6mA 

2mA 

0.4mA 


Figure 4. Reduced Input Currents 


PARAMETER 

FAST 

s 

LS 

OUTPUT SOURCE CURRENT, Iqh 

1 mA 

1 mA 

0.4 mA 

OUTPUT SINK CURRENT, loL 

20 mA 

20 mA 

SmA 

(BUFFER) loL 

(64 mA) 

(64 mA) 

(24 mA) 

OUTPUT SHORT CIRCUIT, los 




STANDARD 

150 mA 

60 mA 

100 mA 

40 mA 

100 mA 

20 mA 


225 mA 

100 mA 

225 mA 

50 mA 

100 mA 

30 mA 


Figure 5. Output Drive Capability 


Figures 4 and 5). Certain FAST part types 
are now available with NPN base Input 
structures which reduce Input LOW cur¬ 
rent requirements by a factor of 30—from 
a 0.6mA family standard to 20/iA. Thus, 
fanout can be Increased by a factor of 30 
in certain applications. 

The three stages of gain provide another 
advantage—high Isolation between out¬ 
puts and inputs. In the past, some of the 
early LS flip-flops coupled negative spikes 
on the outputs back to the inputs and 
could latch Into the wrong state. The high 
isolation provided by the extra stage of 
gain eliminates this problem. 

The original TTL specifications were 
driven by a combination of the user’s 


needs and the availability of test equip¬ 
ment. This led to a situation where DC 
specifications were guaranteed over the 
combination of worst case supply voltage 
and temperature, but the AC propagation 
delays were only guaranteed at a nominal 
supply voltage and at room temperature. 
As a result, users were forced to derate 
the AC performance of the parts to guar¬ 
antee operation under real-life conditions. 
Furthermore, AC performance was nor¬ 
mally only specified with a load of 15pF, 
which Is unrealistic for many applications. 

As test equipment has become more 
sophisticated, manufacturers now have 
the ability to guarantee devices for AC per¬ 
formance over the same ranges as the DC 


parameters—namely across the supply 
range and temperature range simultane¬ 
ously. In addition, the load capacitance for 
these tests has been increased to a more 
realistic 50pF. This has resulted in reduced 
special testing by customers and manu¬ 
factures alike (see Figure 6). 


USING FAST WITH MICRO¬ 
PROCESSOR SYSTEMS 

FAST has already become a wide product 
line consisting of over 120 circuit types. 

SSI 18 TYPES 

MSI 67 TYPES 

OCTALS 22 TYPES 

ERROR COR/DET 9TYPES 

MEMORIES AND 4TYPES 

MEM-CONTROL 


The same features that make FAST attrac¬ 
tive to the general marketplace are par¬ 
ticularly Interesting to designers of micro¬ 
processor based systems. Over 60% of 
the FAST types planned for the Signetics 
FAST product line are aimed at these 
types of systems. They are characterized 
by the heavy use of octals and specialized 
memory control and error detecting and 
correcting functions. We will now explore 
some of the devices planned for this 
family. 

In the category of octals, all of the popular 
74F240, F241, F244, and F245 buffers and 
transceivers are available. In addition, 
some of the newer types such as the 
74F620 through the ’F623 offer transceiver 
functions with slightly different control 
signals that are more closely suited to the 
control signals present in most micro¬ 
processor systems. 

Seventeen octal latches are also planned 
for the family. These include the popular 
74F373, ’F374, ’F533, and ’F534. However 
additional functions with other capabili¬ 
ties are also being added to the family. 
The ’F604-’F605 are classified here as 
octals, although they actually contain six¬ 
teen latches—the outputs of those 
latches are multiplexed to eight outputs. 
These are ideal for applications such as 
storing memory addresses which are then 
multiplexed Into separate row and column 
addresses for dynamic memories. Another 
use would be for interfacing sixteen-bit 
processors to eight-bit memories or 
peripherals. The ’F646, ’F647, ’F648, and 
’F649 are dual 8-bit latches with bidirec¬ 
tional inputs and outputs that are ideal for 
transferring data from one bus to a sec¬ 
ond, asynchronous bus. Because all of the 
control signals for each set of latches are 
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LOAD CAPACITANCE — pF 


Figure 6. Prop. Delay Increase with Load Cap. 


brought out, there is a great deal of ver¬ 
satility built into the devices. Bidirectional 
data transfers, such as in DMA applica¬ 
tions, are very straightforward. In this 

Table 3. Octal Buffers and 
Transceivers 

’F240 Octal Buffer/Line Driver- 
Inverting, 3-State Outputs 
’F241 Octal Buffer/Line Driver— 

Non-Inverting, 3-State Outputs 
’F244 Octal Buffer/Line Driver— 

Non-Inverting, 3-State Outputs 
’F245 Octal Transceiver—Non- 
Inverting, 3-State Outputs 
’F545 Octal Transceiver—Non- 
Inverting, 3-State Outputs 
’F588 Octal Transceiver—Non-Invert¬ 
ing, IEEE-488, 3-State Outputs 
’F620 Octal Transceiver—Inverting, 
3-State Outputs 

’F621 Octal Transceiver—Non-Invert¬ 
ing, Open-Collector Outputs 
’F622 Octal Transceiver—Inverting, 
Open-Collector Outputs 
’F623 Octal Transceiver—Non- 
Inverting, 3-State Outputs 
’F655 Octal Buffer/Line Drivers with 
Parity Generator/Checker— 
Inverting, 3-State Outputs 
’F656 Octal Buffer/Line Drivers with 
Parity Generator/Checker— 
Non-Inverting, 3-State Outputs 
’F657 Octal Transceiver with Parity 
Generator/Checker—Non- 
Inverting, 3-State Outputs 


application, the devices can actually do 
double duty because they can also latch 
data from one bus and at a later time place 
it back on that same bus. This means that 
DMA controllers used for transfers from 
one bus to another can also funciton as 
temporary latches for DMA-driven block 
moves within the address space on each 
bus independently of the other. 

The growing recognition of the need for 
error detection and correction in micro¬ 
processor systems has resulted in both 
totally new circuits being added to the 
FAST family, as well as functions popular 
in LS and S being duplicated in FAST, but 
with added performance. For instance, the 
popular ’F280 also appears in FAST as the 
’F280A. This part features a high-imped¬ 
ance NPN transistor input structure and 
high-speed interior, which results in typi¬ 
cal propagation delays of 9ns, making it 
twice as fast as the older Schottky equiva¬ 
lent. Additionally, the input LOW current 
is only 20/tA, which makes It possible to 
achieve Improved fanout. 

To carry the use of parity one step further, 
a set of three octals Incorporating parity 
generator/checkers In the same package 
have been added to the family. These du¬ 
plicate the familiar ’F540 and ’F541 buf¬ 
fers and the ’F245 transceiver, but the use 
of a 24-pln, 300*mll-wide DIP package al¬ 
lows the equivalent of the ’F280A to be in¬ 
cluded with the octal function. This pro¬ 
vides the user with automatic parity 
checking without increasing his package 


Table 4. Octal Latches 

’F273 Octal D Flip-Flops—TTL Outputs 

’F373 Octal Transparent Latch— 
3-State Outputs 

’F374 Octal D Flip-Flops—3-State 
Outputs 

’F377 Octal D Flip-Flops w/Clock 
Enable—TTL Outputs 

’F533 Octal Transparent Latch- 
Inverting 3-State Outputs 

’F534 Octal D Flip-Flops—Inverting 
3-State Outputs 

’F604 Octal 2-Input Multiplexed 

Latch—High Speed, 3-State 
Outputs 

’F605 Octal 2-Input Multiplexed 
Latch—High Speed, Open 
Collector Outputs 

’F646 Octal Bus Transceivers and 
Registers—3-State, Non- 
Inverting Outputs 

’F647 Octal Bus Transceivers and 
Registers—Open Collector, 
Non-Inverting Outputs 

’F648 Octal Bus Transceivers and 
Registers—3-State, Inverting 
Outputs 

’F649 Octal Bus Transceivers and 
Registers—Open Collector, 
Inverting Outputs 


count and makes parity checking at the 
subsystem level both practical and inex¬ 
pensive. 

For those systems requiring error correc¬ 
tion as well as detection, several circuits 
are planned. The ’F630 and ’F631 are 16-bit 
EDACs capable of detecting and correct¬ 
ing single-bit errors and detecting two-bit 
errors. This is an example of the impor¬ 
tance of using high-speed bipolar support 
circuits in conjunciton with relatively slow 
MOS memories. Any delay in this circuit 
can introduce a WAIT state to the pro¬ 
cessor, because the entire operation 
should be transparent to the processor 
and must occur in the normal memory ac¬ 
cess. The ’F630 and ’F418 devices are 16- 
and 32-bit Error Detection and Correction 
Circuits (EDACs). They generate 6-bit 
(’F630) and 7-bit {’F418) check words from 
16- or 32-bit words. Each check word is 
stored along with a corresponding data 
word during the memory WRITE cycle. 
During the memory READ cycle, the 22- 
or 39-bit word retrieved from the memory 
is analyzed and all single-bit errors are 
flagged and corrected, and all dual-bit er¬ 
rors are flagged (but not corrected). In ad¬ 
dition, the gross-error condition (all Ts or 
O’s) is detected. 
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Figure 7. Error Detection and Correction (Write Cycle) 



Table 5. Error Detection/ 

Correction Functions 

’F280A 9-Blt Parity Generator/Checker 
’F655 Octal Buffer/Line Drivers with 
Parity Generator/Checker— 
Inverting 3-State Outputs 
T656 Octal Buffer/Line Drivers with 
Parity Generator/Checker— 
Non-Inverting 3-State Outputs 
’F657 Octal Transceiver with Parity 
Generator/Checker— Non- 
Inverting 3-State Outputs 
’F630 16-Bit Error Detection and 
Correction Circuit—3-State 
Outputs 

’F631 16-Bit Error Detection and 
Correction Circuit—Open 
Collector Outputs 
’F401 CRC Generator/Checker 
’F402 Expandable CRC Generator/ 
Checker 

’F418 32-Bit Error Detection and 
Correction Circuit—3-State 
Outputs 


Many of the larger microprocessor sys¬ 
tems are now beginning to use dual-port 
memory as a vehicle for passing data and 
parameter blocks between two or more 
processors. Although the arbitration cir¬ 
cuitry for this operation is fairly straight¬ 
forward when static memories are used, it 
becomes very involved with dynamic mem¬ 
ories because of the attendant problems 
of dynamic memory refresh. As a result, 
dual-port memory tends to be imple¬ 
mented with static RAMs, which are com¬ 
paratively expensive and only available in 
smaller sizes. 


Figure 8. Error Detection and Correction (Read Cycle) 



Figure 9. Error Detection and Correction (Error Correction Mode) 


The ’LS764 from Signetics is not a mem¬ 
ber of the FAST family, but has speed that 
approaches FAST performance and pro¬ 
vides a combination of dynamic memory 
refresh and the dual-port bus arbitration 
circuitry in a single 40-pin package. All of 
the handshaking signals are provided so 
that any microprocessor may be used in 
conjunction with dynamic RAMs up to 
256K. In effect, there are actually three in¬ 
puts to the controller—the first and high¬ 
est priority is the refresh counter. The 
other two are the memory request lines 
from the processors. Memory grant sig¬ 
nals are returned to the processors and 
may be used to select address buffers so 
that the multiplexing of addresses be¬ 
tween the two processors is done by the 
3-state octals directly. Multiplexing of the 
address lines into row and column ad¬ 
dresses is done internally within the con¬ 
troller. As a result, a complete 256K-byte 
dual-port memory can be implemented 
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with only the controller and eight RAM 
chips. The maximum size of the memory 
that can be driven by one controller is set 
by the maximum output capacitance that 
can be safely driven by any output— 
256pF. The input capacitance of 256K 
NMOS DRAM is on the order of 8pF. This 
brings the effective fanout of the control¬ 


ler to 32 and the maximum memory size to 
1 M byte. 

SUMMARY 

The FAST family of oxide-isolated TTL has 
addressed the problems of interfacing 
high-performance microprocessors to the 
rest of the system. The family has been 


optimized for octal functions that com¬ 
bine simple buffer and transceivers with 
other, more complex functions such as 
error detection and correction, specialized 
memory control circuits, and dual-bus 
data transfer functions. 
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INTRODUCTION 

FASTI''] Advanced Schottky TTL is a 
second generation Schottky logic family 
that utilizes advanced oxide-isolation 
techniques to increase the speed and 
decrease the power dissipation beyond 
the levels achievable with conventional 
junction-isolated families. The improved 
performance of the family is exhibited in 
two ways — first, the speed and power 
characteristics of the devices are 
improved, and second, the conditions 
under which speed and power are speci¬ 
fied are much tighter. For instance, LS 
and S TTL families offer AC limits only at 
a nominal +5.00V Vcc supply voltage 
and at room temperature, 25° C. By con¬ 
trast, FAST guarantees improved AC 
performance and specifies that perfor¬ 
mance over a supply variation of 4-5.00V 
±5% and at temperatures from 0° to 
70° C. Thus the designer no longer 
needs to derate his propagation delays 
from the data sheet limits to compensate 
for speed degradation over the temper¬ 
ature range. 

With every advance of this magnitude, 
there arise new considerations that must 
be kept in mind both by the system 
designer and the user setting up test 
procedures. FAST is no exception, and it 
is these considerations that will be 
addressed in this application note. This 
paper represents an attempt to describe 
the way the FAST logic parts are speci¬ 
fied, why they are spec’d in the way they 
are, and how the parts may be tested in 
the qualification lab and at incoming 
inspection to verify their performance. 

THE FAST DATA SHEET 
PHILOSOPHY 

Signetics FAST data sheets have been 
configured with an eye to quick use- 
ability . . . they are self contained and 
should require no reference to other sec¬ 
tions for information. The typical propa¬ 
gation delays listed at the top of the page 
are the average between tpLH and tpHL 
for the most significant data path 
through the part. In the case of clocked 
products, this is sometimes the max fre¬ 
quency of operation, but in any event 
this number is a 5.00V - 25° C typical 
specification. The ICC typical current 
shown in that same specification block is 
the average current (in the case of a gate, 
this will be the average of the Icch and 
IccL currents) at room temperature and 
Vcc = 5.00V. represents the total current 

MIfaST is a trademark of Fairchild Camera and 
Instrument Corporation. 


through the package, not the current 
through individual functions. 

Other considerations are the FANOUT 
AND LOADING TABLES. Some manu¬ 
facturers relate these numbers in terms 
of 7400 gate loads . . . Signetics feels 
that FAST is unlikely to be mixed with 
other logic families and so gives the load¬ 
ing factors In terms of FAST unit loads. A 
FAST unit load is defined to be 0.6 mA in 
the LOW state and 20 nA In the HIGH 
state. Thus in the case of the 74F00 gate, 
the inputs are specified as 1 Ful (FAST 
unit load) each . . . the outputs need a 
little explanation. The standard FAST 
output is specified with an loL sink cur¬ 
rent of 20 mA and an loH of -1.0 mA. 
Thus the fanout of this gate in the LOW 
state is 20 mA/0.6 mA or 33 FAST unit 
loads. In the HIGH state the fanout is 1 
mA/20 /xAor50 FAST unit loads. In each 
case, the Fanout and Loading Table on 
the Signetics data sheets states the 
HIGH/LOW fanout numbers ... thus the 
74F00 output fanout Is specified as 50/33 
Ful. 

ABSOLUTE MAXIMUM 
RATINGS 

The ABSOLUTE MAXIMUM RATINGS 
TABLE carries the maximum limits to 
which the part can be subjected without 
damaging it . . . there Is no implication 
that the part will function at these 
extreme conditions. Thus, specifications 
such as the most negative voltage that 
may be applied to the outputs only guar¬ 
antees that if less than -0.5V is applied to 
the output pin, after that voltage is 
removed the part will still be functional 
and its useful life will not have been short¬ 
ened — it is difficult to imagine the 
meaning of the term “functionality” 
WHILE that voltage Is applied to the 
output. 

Input voltage and output voltage specs 
ih this table reflect the device breakdown 
voltages in the positive direction (+7.0V) 
and the effect of the clamping diodes in 
the negative direction (-0.5V). 

RECOMMENDED OPERATING 
CONDITIONS 

The RECOMMENDED OPERATING 
CONDITIONS TABLE has a dual- 
purpose. In one sense, it sets some 
environmental conditions (operating 
free-air temperature), and in another, it 
sets the conditions under which the lim¬ 
its set forth in the DC ELECTRICAL 
CHARACTERISTICS TABLE and AC 


ELECTRICAL CHARACTERISTICS 
TABLE will be met. Another way of look¬ 
ing at this table is to think of it, not as a 
set of limits guaranteed by Signetics, but 
as the conditions Signetics uses to test 
the parts and guarantee that they will 
then meet the limits set forth in the DC 
and AC ELECTRICAL CHARACTERIS¬ 
TICS TABLES. 

Some care must be used in interpreting 
the numbers in this table. Signetics feels 
strongly that the specifications set forth 
in a data sheet should reflect as accu¬ 
rately as possible the operation of the 
part in an actual system. In particular, 
the input threshold values of Vih and Vil 
can be tested by the user with parametric 
test equipment ... If Vih and Vil are 
applied to the inputs, the outputs will be 
at the voltages guaranteed by the DC 
Electrical Characteristics Table. There is 
a tendency on the part of some users to 
use Vih and Vil as conditions applied to 
the inputs to test the part for functional¬ 
ity in a “truth-table exerciser” mode. This 
frequently causes problems because of 
the noise present at the test head of 
automated test equipment. Parametric 
tests, such as those used for the output 
levels under the Vih and Vil conditions 
are done fairly slowly, on the order of 
milliseconds, and any noise present at 
the inputs has settled out before the out¬ 
puts are measured. But in functionality 
testing, the outputs are examined much 
faster, before the noise on the Inputs has 
settled out and the part has assumed its 
final and correct output state. Thus Vih 
and Vil should never be used in testing 
the functionality of any TTL part includ¬ 
ing FAST. For these types of tests input 
voltages of +4.5V and O.OV should be 
used for the HIGH and LOW states 
respectively. 

In no way does this imply that the devi¬ 
ces are noise sensitive in the final 
system. The use of “hard” HIGHs and 
LOWS during functional testing is done 
primarily to reduce the effects of the 
large amounts of noise typically present 
at the test heads of automated test 
equipment with cables that may at times, 
reach several feet. The situation in a sys¬ 
tem on a PC board is less severe than in a 
noisy production environment. 

DC ELECTRICAL 
CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during its testing operations 
and conducted under the conditions set 
forth under the RECOMMENDED 
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OPERATING CONDITIONS TABLE. 
VoH, for example, is guaranteed to be no 
less than 2.7V when tested with Vcc = 
+4.75V, ViH = 2.0V, ViL = 0.8V, across the 
temperature range from 0° to 70° C, and 
with an output current of Ioh = -1.0 mA. 
In this table, one sees the heritage of the 
original junction-isolated Schottky fami¬ 
ly .. . VoL == 0.5V at loL = 20 mA. This 
gives the user a guaranteed worst-case 
LOW state noise immunity of 0.3V. In the 
HIGH state the noise immunity is 0.7V 
worst case, Although at first glance it 
would seem one-sided to have greater 
noise immunity in the HIGH state than in 
the LOW, this is a useful state of affairs. 
Because the impedance of an output in 
the HIGH state is generally much higher 
than in the LOW state, more noise 
immunity in the HIGH state is needed. 
This is because the noise source couples 
noise onto the output connection of the 
device — that output tries to pull the 
noise source down by sinking the energy 
to ground or to Vcc depending on the 
state. The ability of the output to do that 
is determined by its output impedance. 
The lower half of the output stage is a 
very low impedance transistor which can 
effectively pull the noise source down. 
Because of the higher impedance of the 
upper stage of the output, it is not as 
effective in shunting the noise energy to 
Vcc, so that an extra 0.4V of noise 
immunity in the HIGH state compen¬ 
sates for the higher impedance. The 
result is a nice balance of sink and drive 
current capabilities with the optimum 
amount of noise immunity in both states. 

Ii, the maximum input current at maxi¬ 
mum input voltage, is a measure of the 
input leakage current at the guaranteed 
minimum input breakdown voltage of 
7.0V. Although some users consider this 
to be a test of the input breakdown itself, 
that voltage is typically over 15V. At 
room temperature, this leakage current 
should be less than 10 juA, 

Short-Circuit Output Current is a 
parameter that has appeared on digital 
data sheets since the inception of inte¬ 
grated circuit logic devices, but the 
meaning and implications of that spec 
have totally changed. Originally los was 
an attempt to reassure the user that if a 
stray oscilloscope probe accidentally 
shorted an output to ground the device 
would not be damaged. In this manner, 
an extremely long time was associated 
with the los test. However, thermally 
induced malfunctions could occur after 
several seconds of sustained test. 


Over a period of time, los became a 
measure of the ability of an output to 
charge line capacitance. Assume a 
device is driving a long line and is in the 
LOW state. When the output is switched 
HIGH, the rise time of the output wave¬ 
form is limited by the rate at which the 
line capacitance can be charged to its 
new state of Voh. At the instant that the 
output switches, the line capacitance 
looks like a short to ground, los is the 
current demanded by the capacitive load 
as the voltage begins to rise and the 
demand decreases. We now reach the 
critical point in our discussion. The full 
value of los need only be supplied for a 
few hundred microseconds at most, 
even with 1.0 ;uFd of line capacitance tied 
to the output, a load that is unrealistically 
high by several orders of magnitude. 

The effect of a large los surge through 
the relatively small transistors that make 
up the upper part of the output stage is 
not serious, AS LONG AS THAT CUR¬ 
RENT IS LIMITED TO A SHORT 
DURATION. If the hard short is allowed 
to remain, the full los current will flow 
through that output state and may cause 
functional failure or damage to the struc¬ 
ture. A test Induced failure may occur if 
the los test time is excessive. As long as 
the los condition is very brief, typically 
50 ms or less with ATE equipment, the 
local heating does not reach the point 
where damage or functional failures 
might occur. As we have already seen, 
this Is considerably longer than the time 
of the effective current surge that must be 
supplied by the device in the case of 
charging line capacitance. The Signetics 
data sheet limits for los reflect the condi¬ 
tions that the part will see in the system 
— full los spikes for extremely short 
periods of time. Problems could occur if 
slow test equipment or test methods 
ground an output for too long a time 
causing functional failure or damage. 

AC TESTING 

FAST data sheets carry several types of 
AC information. The AC CHARACTER¬ 
ISTICS TABLE contains the guaranteed 
limits when tested under the conditions 
set forth under the AC TEST CIRCUITS 
AND WAVEFORMS. In some cases, the 
test conditions are further defined by the 
AC SETUP CONDITIONS — this is gen¬ 
erally the case with counters and 
flip-flops where setup and hold times are 
involved. All of the AC Characteristics 
are guaranteed with 50 pF load capaci¬ 
tances. One of the sets of limits is spec’d 


at 25° C and +5.00V Vcc — these relate 
closely to the standard Schottky specs 
which are under similar conditions but 
use only 15 pF load capacitances. While 
these numbers are convenient for com¬ 
paring the two families, keep in mind that 
using full 50 pF loads with the Schottky 
devices would add several nanoseconds 
to their propagation delays. These 
numbers are ideal for checking out test 
jigs and correlating data since they do 
not involve temperature or supply vol¬ 
tage spreads. For system design, full 
specifications are included that include 
temperature and supply voltage varia¬ 
tions — in one case the military ranges 
and in the other, the commercial ranges. 

AC TEST JIGS AND SETUPS 

Each FAST data sheet spells out the test 
circuit used to check AC performance, 
the waveforms, meaurement points, rep 
rate, test loads, etc. But these are only 
the quantifiable variables involved in this 
testing. There is another more complex 
side to the issue — test jigs and equip¬ 
ment setups. 

To get an appreciation for the problems 
involved in testing FAST, consider these 
facts. The output rise and fall times on 
FAST outputs are very sharp. Translat¬ 
ing these edge rates into the effective 
sine wave equivalents generates fre¬ 
quencies on the order of several 
hundred MHz. At these frequencies, 
attention to RF phenomena is required. 

Because of these RF frequencies, it is 
necessary to have an AC test jig that has 
minimal modifying effect on the input 
and output waveforms. To do this the jig 
must be constructed properly. The fol¬ 
lowing items are key in dealing with AC 
jig construction. 

DECOUPLING CAPACITORS 

Signetics uses high quality capacitors 
that have good RF qualities to decouple 
the power supply lines on the test jig, 
right at the Vcc pin to the ground plane. 
Three capacitors with absolute min¬ 
imum lead length are used. These are 
one each, 1 /zFd dipped tantalum, 0.1 
/uFd dipped tantalum or ceramic, and 
.002 /zFd ceramic. 

GROUNDING 

One of the biggest contributors to wave- 
form degradation is improper 
grounding. In reference to the test jig. 
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the grounding is best done with a large 
ground plane that is directly connected 
to the ground pin of the test socket. The 
Signetics AC test jig is constructed out 
of solid copper and provides an excel¬ 
lent ground to the pin and prevents 
ground loops, which are problems on 
most jigs constructed out of PC board 
material. The metal surface of the 
Signetics jig also provides a very low in¬ 
ductance, low resistance ground path. In 
this type of construction, the stray ground 
currents are negligible and the part is pro¬ 
vided with a very "clean” environment. 

WIRING 

The next concern is getting the input 
signal to the part and the output signal to 
the measurement system. The main 
requirement at this point is to keep the 
wires to the socket as short as possible, 
thereby reducing inductance and reflec¬ 
tions. At the same time the wires should 
be close to the ground plane to maintain a 
somewhat constant impedance over the 
entire length. Wire should be 18 gauge to 
minimize inductance and to facilitate jig 
construction. The length of wire on each 
pin should be Identical to provide uniform 
jig delay. 

JIG DELAY 

One factor that must be considered 
when taking measurements on the jig is 
the delay introduced by the jig itself. This 
delay will now be described. The stimu¬ 
lus (generator) is monitored by a probe 
at the point where the signal enters the 
jig. At the time the signal enters the jig, 
the signal is also traveling up the probe. 
It takes a finite amount of time to travel 
from the connector of the jig to the pin of 
the device. That time cannot be consi¬ 
dered in the propagation delay of the 
device and must therefore be sub¬ 
tracted. For reference, this time is known 
as tin delay. This time, tin delay, has also 
elapsed for the probe, so the measure¬ 
ment system sees this signal, tin delay, 
before the part does. On the output, a 
similar situation occurs. The probe on 
the connector of the jig sees the signal 
from the output only after it has traveled 
from the pin to the jig connector. This is 
known as tout delay. Because the mea¬ 
surement system sees this signal after 
the tout delay, this too must be sub¬ 
tracted. Consequently, if both delay 
times are summed, a jig delay factor can 
be obtained. The jig delay times are not in¬ 
significant when compared to extremely 
low propagation delays obtainable with 


FAST. Signetics jigs demonstrate typical 
jig delay times on the order of 0.5-0.75ns, 
which cannot be ignored. The exact jig 
delay time is determined by the size of the 
universal jig that is being used. It is also 
important to know that the frequency 
response of the jig must be high to pre¬ 
vent the delay factor from varying with the 
edge rates. The frequency response of the 
jig indicates how constant the impedance 
remains over frequency. The character¬ 
istic impedance of a transmission line is 
expressed as ... 



where Lo is the inductance per unit 
length, Co is the capacitance per unit 
length, Zo is in Chms, Lo in Henrys, and 
Co in Farads. Propagation velocity and 
its inverse, delay per unit length 6, are 
also expressed in Lo and Co ... 

where 8 is expressed in nanoseconds, Lo 
is in microhenrys per unit length, and Co 
in microfarads per unit length. From this, 
it is clear that if the Zo changes over 
frequency, then the delay per unit length 


will vary as well. Therefore, it is impera¬ 
tive to know how the jig responds over 
frequency. 

Frequency response also depends on 
the phase as well as the magnitude of the 
impedance. If the phase changes so 
does the delay, since delay is the deriva¬ 
tive of phase change with frequency. An 
S-parameter analysis is needed in eva¬ 
luating jig performance. 

UNIVERSAL JIG 
CONSTRUCTION 

Jig universality is with respect to chip pin 
count and as such, separate universal test 
jigs are built for 14, 16, 20, 24 and 28 pin 
parts. 

Signetics FAST bench test jigs are fabri¬ 
cated from 3 inch metal caps. A Textool 
ZIF socket is mounted in the top center 
of the jig and connected to BNC connec¬ 
tors spaced equidistantly around the 
wall of the jig with 18 gauge wire. An 
S-parameter analysis was performed in a 
network analyzer to optimize the jig 
layout. This assured that the jig had a flat 
frequency response over the spectrum 
of interest for FAST product. See Fig¬ 
ures 1, 2 and 3 for the jig and load 
response over frequency. The jig itself is 


TRANSFER CHARACTERISTICS OF THE LOAD OVER FREQUENCY 


STD BNC FAST LOAD 



Figure 1. 
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pictured in Figures 4-5 and the load in 
Figures 6-8. The equipment used to 
analyze the jigs and loads was; HP8505A 
Network Analyzer, HP8503A S- 
Parameter Test Set, HP8501A Storage 
Normalizer. In some measurements the 
equipment was driven by an HP9845B 
desk-top computer. 

Jigs produced in this way should have 
minimal lead length to reduce the char¬ 
acteristic inductance. This in turn 
minimizes reflections with their accom¬ 
panying waveform distortions and 
measurement inaccuracies. 


AC TEST LOADS FOR THE 
SIGNETICS UNIVERSAL JIG 

As stated previously, the Network Ana¬ 
lyzer was also used to design and 
optimize AC test loads to be used with 
the universal jig. FAST product loads 
require 50 pF load capacitance and 5000 
resistance to ground. 

Signetics meets the 50 pF requirement 
through the use of a 45 pF load, 4 pF jig 
capacitance, and 3 pF probe capaci¬ 
tance. The result, 52 pF, is slightly more 
stringent than required. 


TRANSFER CHARACTERISTICS OVER FREQUENCY THROUGH 
THE 20-PIN UNIVERSAL TEST JIG 

SIGNETICS IN P5 OUT P16 (SOCKET JUMPERED) 



Figure 2. 


A few words about load capacitors are in 
order. All capacitors have an associated 
inductance. Due to this inductance, a 
capacitor will form a series resonant cir¬ 
cuit at some frequency. For single 50 pF 
capacitors, this typically occurs between 
200 and 600 MHz depending on the type 
of capacitor. Above this resonant fre¬ 
quency, the capacitor has inductive 
characteristics and does not present a 
capacitive load. This is very important 
with FAST because harmonics due to 
the sharp edge transition rates occur at 
600 MHz and above. 

The Signetics FAST loads solve this 
problem by reducing the load capacitor 
lead inductance by paralleling three 15 
pF chip capacitors. The resulting load is 
45 pF. At the same time, since smaller 
value caps are used to build up the 
capacitive load, the associated series 
resonant point is above 1.2 GHz. 

The load resistors are 1/8 watt selected 
510 ohm ±10 ohm resistors. 

The entire load assembly is constructed 
inside two standard BNC connectors, 
the UG-88/u and the UG-1094/u. Slots 
are machined in the UG-1094/u connec¬ 
tors to allow placement and soldering of 
the three chip capacitors and the 510 
ohm resistor. In the case of tri-state load, 


PLOT SHOWING LINEAR PHASE CHARACTERISTICS OVER 
FREQUENCY OF THE 20-PIN UNIVERSAL TEST JIG 


SIGNETICS INP5 0UTP16 



Figure 3. 
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two 510 ohm resistors are used. Signetics 
uses BNC connectors with Teflon insula¬ 
tion. Teflon insulation facilitates load con¬ 
struction over other forms of hard plastic 
insulators found in some connectors. The 
second resistor is connected to a banana 
jack which is fastened to the load 
assembly. The load circuit is detailed on 
the FAST data sheets for tri-state parts. 

CORRELATION 

While numerous ATE systems are avail¬ 
able, and are very efficient, it is 
imperative that the ATE correlate to a 
user’s bench setup. Since the Signetics 
FAST parts are all characterized on the 
setup described in this note, it is just as 
important that the user bench jigs meet 
the same performance criteria. Without 
similar jigs, it will be very difficult to 
correlate AC data. 



THE SIGNETICS TEST JIG FROM THE UNDERSIDE. ALL LEAD LENGTHS ARE 
EQUAL AND ARE DRESSED TIGHTLY AGAINST THE METAL JIG ITSELF. 



Figure 5. 
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WHEN THE LOAD IS ASSEMBLED, IT CAN BE MOVED FROM JIG CONNECTOR 
TO CONNECTOR AND PROVIDES A CONVENIENT WAY OF MONITORING OTHER 
PATHS THROUGH THE TEST DEVICE. THE RESISTOR AND CAPACITORS ARE 
MECHANICALLY PROTECTED INSIDE THE CONNECTOR. 


Figure 8. 
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INTRODUCTION 

As shown in Figure 1, multi-port memories 
can be accessed by more than one proces¬ 
sor; hence, the devices are often referred to 
as shared memories. Memory elements 
within a multi-port array can be “random 
access’’ (RAM), “read only’’ (ROM), or some 
combination of the two. Multi-port memories 
are frequently interfaced to microprocessors, 
DMA controllers, I/O processors, state 
machines, and similar control-type devices. 
The most common configuration is the dual¬ 
port memory with two processors sharing the 
same array. 


^j^^ROCESsoR A 




PROCESSOR B 


MULTI-PORT 

MEMORY 


PROCESSOR D 


PROCESSOR C 


Figure 1. Processors A, B, C, and D 
Sharing a Multi-Port Memory 


Applications for multi-port memories range 
from simple message passing between pro¬ 
cessors in a loosely-coupled environment to 
multiple processors executing from a com¬ 
mon program memory in tightly-coupled sys¬ 
tems. In some applications it is desirable to 
have part of the memory addressable from 
some ports and not from others. 

One of the more common shared-memory 
applications involves CRT controllers. The 
display memory must be accessed by the 
controller to refresh the display and by the 
microprocessor to update and manipulate 
data on the screen. Another frequent use is in 
microprocessor development systems where 
a host processor downloads programs into a 
dual-port emulation memory and, from there, 
it is executed by the emulation processor. 
Other applications include data buffering for 
mass storage, hard copy output, and a variety 
of communication devices. 


PROCESSOR A 
ADDRESS 

DATA 

CONTROL 

REQUEST A 

GRANT A 



PROCESSOR B 
ADDRESS 

DATA 

CONTROL 


REQUEST B 

GRANTS 


Figure 2. Major Components of a Multi-Port Memory 


COMPONENTS OF A MULTI-PORT 
MEMORY 

Major components of the multi-port memory 
are the memory array, the arbitration logic, 
and the processor bus-interface logic. Figure 
2 shows these components and their relation¬ 
ships in simplified form. The remainder of this 
document describes each of these compo¬ 
nents and their interface requirements in an 
applications environment. 

Memory 

Memory elements used in the multi-port array 
can be RAM, ROM, PROM, EPROM, etc. To 
avoid wasting processor time, the access time 
of these devices must meet the speed 
requirements of the fastest processor being 
used. In computing access time for the mem¬ 
ory array, the designer must consider all addi¬ 
tional delays of buffering the multi-port bus 
and other logic. 

Static RAMs are generally preferred over 
dynamic RAMs for multi-port memories 
because the latter devices require refresh cir¬ 
cuitry which effectively adds another port to 
the array. These additional circuits increase 
the complexity of system timing and may 
actually decrease maximum throughput 
rates. In certain applications, such as display 
memories, the CRT controller may refresh the 
memory in the normal course of updating the 
display, thus requiring no extra port; however, 
this Is not the case for most applications. 


Since most multi-port memories are small, 
the increased cost and reduced density of 
static RAMs are usually not prohibitive. 

Arbitration Logic 

The arbitration logic is the traffic controller for 
the multi-port memory system. The arbiter cir¬ 
cuits determine which processor should have 
access to the memory at any given time and 
initiates the necessary control to see that 
everything happens in the proper sequence. 
There are many different arbitration tech¬ 
niques and the one chosen should meet the 
needs of the particular application. In gen¬ 
eral, the arbitration logic divides multi-port 
memory systems into two major classes— 
“Delayed Access’’ and “Transparent.” Both 
classes are described in subsequent 
paragraphs. 

Processor Bus Interfaces 

Before discussing delayed access and trans¬ 
parent systems, the user should be familiar 
with conventional methods for interfacing the 
address, data, and control busses of the pro¬ 
cessor to the memory array. Two commonly 
used methods are shown in Figures 3 and 4. 
In Figure 3, three-state buffers are used for 
the interface. Unidirectional devices are used 
for the address and control buffers, whereas, 
a bidirectional buffer is required for the data 
bus when re ad/w rite (RA M) memory is used. 
The SEL A and SEL B control signals are 
used to select the appropriate set of buffers; 
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SEL A SEL B 


Figure 3. Using Three-State Buffers for Bus Interfaces 



SEL A SEL B 


Figure 4. Using Multiplexers to Implement Bus Interfaces 
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the control signals are mutually exclusive. 
The configuration shown in Figure 3 has the 
advantage of PCB layout simplicity but it has 
the disadvantage of being somewhat sensi¬ 
tive to timing relationships. Care must be 
taken to avoid bus conflicts caused by two or 
more buffers trying to drive the bus, resulting 
in large current spikes. Glitches will occur if 
one buffer begins to turn on before another 
completely turns off. 

In Figure 4 multiplexers are used to perform 
the interface functions. This technique elimi¬ 
nates the possibility of conflicts on the 
address and control busses. The technique 
has the added advantages of being faster, 
requiring a smaller package, and using less 
power. The disadvantages are less drive 
capabilities and layout complexities. 



DELAYED ACCESS MULTI-PORT 
MEMORIES 

In a true delayed access system, each pro¬ 
cessor is aware that the memory is being 
shared, that is, when one processor is 
addressing the memory, all other processors 
wishing access must wait their turn. This is 
the most common form of arbitration and the 
easiest type to implement, especially when 
using memory arrays with more than two 
ports. Several methods have evolved for 
implementing the delayed access type of arbi¬ 
tration; typical examples of such arbitration 
logic are shown in Figure 5 through 8. 

The master/slave arbitration technique is 
shown in Figure 5. Here, processor A, the 
master, controls access to the memory; slave 
processors B and C must always wait for the 
master to grant permission of access. If the 
slave processors simultaneously request 
access, the master makes a decision on the 
basis of priority. The priority of the slave pro¬ 
cessors can be a programmed function or 
determined by hard-wired logic—see Figure 
6. A simple two-wire REQUEST/GRANT 
handshake permits an easy interface to slave 
processors B and C. Using processor B as an 
example, the operating sequence can be 
summarized as follows: 

• Slave processor B requests memory ac¬ 
cess by setting REQUEST B output line 
true. 

• Master processor A responds by connect¬ 
ing busses of processor B to the memory 
and setting GRANT B output line true. 

• Slave processor B accesses memory; when 
access is completed, the processor sets 
REQUEST B output line false. 

• Master processor A terminates operating 
cycle by setting GRANT B output line false. 


Figure 5. Master/Slave Arbitration 


PROCESSOR A 
REQUEST A 


PROCESSOR B 
REQUEST B 


PROCESSOR C 
REQUEST C 

ARBITRATION 
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SYS RESET 



Figure 6. Arbitration Logic for a Multiple Processor System 
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Arbitration logic similar to that shown in Fig¬ 
ure 6 is frequently used to interface two or 
more processors to a multi-port memory. The 
simple handshake interface can be used with 
any processor and the system is easily 
expandable. As structured, processor A has 
the highest priority and is denied access only 
when the memory is being used by another 
processor. Processor B has second highest 
priority and is denied access only when the 
REQUEST A line is active or when the mem¬ 
ory is being used by processor C. Processor 
C has the lowest priority and is denied access 
if either the REQUEST A line or the 
REQUEST B line is active. Functionally, the 
REQUEST/GRANT handshake interface is 
identical to that shown previously for the 
master/slave arbiter. (Note: To prevent race 
conditions and/or unstable inputs to the D flip- 
flops, all REQUEST outputs must be synchro¬ 
nized to the arbitration clock.) 

Figure 7 shows how two 8085-based systems 
can utilize a multi-port memory. Instead of a 
handshake interface, the arbitration logic 
uses a READY input to suspend processor 
operation until the memory can be accessed. 
If the memory is idle, access is immediate; if 
the memory is not idle, the processor wishing 
access must, during the memory cycle, exe¬ 
cute wait states (basically NOPs) until the 
memory is free. In the configuration shown, 
processor A is given priority over processor B 
in the event of a simultaneous request for 
memory access. Either processor can retain 
access as long as the read and/or write oper¬ 
ation is contiguous. Since the timing in this 
system is processor dependent, the design 
can be somewhat difficult. The timing dia¬ 
gram in Figure 7 shows idealized waveforms 
and an access transition from processor A to 
processor B; the timing sequence is summa¬ 
rized below. 

• The MEMory SELect (MEMSEL) generated 
by the address decoding circuits of each 
processor is sampled on the falling edge of 
the Address Latch Enable (ALE) signal to 
determine if a memory access cycle is in 
progress. Since both processors have 
requested access, REQUEST A and 
REQUEST B lines are set true. 

• Because Processor A has priority, the arbi¬ 
tration logic sets SEL A true and sets 
READY B false on the falling edge of the 
system clock. With SEL A true, processor 
A is connected to the memory and com¬ 
pletes the specified operation while pro¬ 
cessor B executes NOPs in the wait state. 

• When processor A finishes the memory 
operation and no longer requests access, 
MEMSEL A is false when sampled; thus, 
the REQUEST A line is set to the false 
state. With REQUEST A false and 


REQUEST B true, the arbitration logic 
releases processor B from the wait state by 
setting READY B true and connects the 
appropriate busses by setting SEL B true. 
• After access is completed by both proces¬ 
sors, SEL A and SEL B are set to the false 
state and the multi-port memory returns to 
the idle state. 

For applications where timing is not super 
critical, any one of the preceding arbitration 
techniques can be used with good success. 
Figure 8 shows a type of arbitration control 
logic to avoid. The asynchronous arbitration 
logic shown here can be detrimental to proper 
operation of the system. A simultaneous 
request by both processors may cause unsta¬ 
ble states, ringing, and/or oscillation, result¬ 
ing in lost or incorrect data. Whenever 
possible, arbitration logic and memory 
access requests from the processor should 
be synchronized to a system clock. 



TRANSPARENT MULTI-PORT 
MEMORIES 

Transparent memory systems are generally 
used where timing is a critical factor and 
memory-access delays cannot be tolerated. 
In a transparent system, each processor 
accesses the shared memory as if it were the 
only user; there is no handshaking, wait 
states, or other functions that delay access 
and subsequently degrade system perform¬ 
ance. Generally speaking, a transparent sys¬ 
tem is more difficult to design and somewhat 
more expensive to implement than the 
delayed-access type. 

One of the more common ways of implement¬ 
ing a transparent multi-port memory system is 
shown in Figure 9. Here, the memory access 
time of the two processors is interleaved by 
the use of a two-phase clock. Each processor 
accesses memory on opposite phases of the 
clock signal. During one phase of the clock. 
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CLOCK 

GENERATOR 

01 02 



SEL A SELB 


Figure 9. Using a Two-Phase Clock to 
Achieve Transparency 


one of the processors—for instance, proces¬ 
sor A—performs internal operations; during 
this same time interval, processor B accesses 
memory and performs I/O operations. On the 
next clock phase, the functions of the two pro¬ 
cessors are interchanged. By operating the 
two processors 180° out of phase, complete 
transparency is achieved. It should be noted 
that the configuration shown in Figure 9 can 
only be used with processors that can use 
two-phase clocks—6800, 6802, 6809, 6502, 
and like devices. The designer should also be 
aware that the generation of phased clock sig¬ 
nals and, at the same time, meeting other tim¬ 
ing parameters of the system can be difficult. 
This is especially true if overlapping phases 
or stretching of the clock pulses are required. 

Figure 10 shows how a high-speed transpar¬ 
ent interface can be achieved between a dual¬ 
port memory and two processors operating 
asynchronously. In this configuration, the 
read and write cycles are initiated by the pro¬ 
cessors but actually performed by the timing 
generator. The timing generator makes mem¬ 
ory available to each processor on alternate 
memory cycles by switching the input multi¬ 
plexer at the beginning of each read or write 
operation. The input latches then freeze the 
state of the address, data, and control busses 
and temporarily connect the busses to the 
high-speed memory. If a write cycle is in pro¬ 
gress, as determined by the states of CS and 
WR, the timing generator strobes the data 
into the specified address. If a read cycle is in 
progress, data is read from the specified 
address and strobed into the output latch for 
access by the processor. 
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INTERFACING FAST TO MULTI-PORT MEMORIES 


In Figure 10, the memory access time for 
each processor appears to be 200 nanose¬ 
conds but the actual access rate is 65 nano¬ 
seconds: thus, the FAST logic family from 
Signetics is used to meet these high-speed 
requirements. As shown in the accompanying 
timing diagram, each processor memory 
cycle—TAC a and TACb— is sampled at the 
beginning of alternate cycles of the dual-port 
memory. To ensure that one cycle of the dual¬ 
port memory occurs during the memory cycle 
of each processor, the cycle time of the mem¬ 
ory device must exceed the memory cycle 
time of the fastest processor by a factor of 
three. In the case cited, a dual-port memory 
cycle of 65 nanoseconds is necessary to pro¬ 
vide each processor with an apparent mem¬ 
ory access time of 200 nanoseconds. 


SUMMARY 


Many of the applications and concepts pro¬ 
vided in this document were direct contribu¬ 
tions or heavily influenced by entries in the 
Signetics’ Interface Circuit Design contest. 
Our special thanks to those individuals whose 
entries are referenced in whole or in part. 


Karta S. Khalsa 
Gregory D. Harris 
David McCraken 
Daniel Smolensk! 
Daniel Appleman 
Thomas E. Brown 
Phillip B Hunter 
David M. Skerkoski 


Ram N. Sahni 

D. David Walker 
Barbara A. Clauson 
Charles M. Lewis 
David Pearson 

E. K. Sledge 
Jeff Slama 
Tom Dahlin 


In the current marketplace, the use of shared 
memories, with both delayed-access and 
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transparent type interfaces, is growing. The 
development of the FAST logic family is only 
one of many ways Signetics can satisfy your 
applications needs in this growing market. 
Whether your requirements are simple, com¬ 
plex, or radical in nature, Signetics can pro¬ 
vide silicon solutions—be it logic, memory, 
gate arrays, or other. For further documenta¬ 
tion and/or applications assistance, call or 
write to your nearest Signetics Sales and 
Service Office—there is one near you. 
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INTRODUCTION 

A Surface*Mounted Device (SMD) is an elec¬ 
tronic device which, due to advances in pac¬ 
kaging technology, is mounted on the surface 
of a circuit board instead of being inserted 
through plated-through holes drilled in the 
surface. SMDs are soldered directly to bond¬ 
ing pads on the board. In some cases, e.g., 
leadless chip carriers, they must be socketed. 


Throughout the years there have been 
rapid advances in iC design and manufac¬ 
turing resulting in faster, more dense, and 
more reliable die. IC packaging and PC 
board assembly technology has finally 
caught up, offering much smaller pack¬ 
ages which reduce signal paths, resulting 
in lower capacitance and impedance. 


Surface-mounted PC boards are more 
dense and more reliable than their prede¬ 
cessors. Further, the automated assembly 
processes reduce process time, improve 
yields, and reduce board rework. These 
benefits add up to a better product at a 
lower price. 


COMPARISON OF BASIC SMD PACKAGES 


NAME 

MATERIAL 

SHAPE 

LOCATION 
OF LEADS 

LEAD* 

SPACING 

LEAD 

CONFIGURATION 

JEDEC 

REGISTRATION 

SIGNETICS 

AVAILABILITY 

Small Outline 
(SO) 

Plastic 

Rectangle 

2 Sides 

IQ^IQIII 

Down and Out 

Yes 

Yes 

Plastic Leaded 
Chip Carrier 
(PLCC) 

Plastic 

Square 

4 Sides 

miQmi 

Down and Under/ 
J-Hook 

Yes 

Yes 

Flat pack 

Ceramic 

Rectangle 

2 Sides 

0.050 In. 

Straight out 

Yes 

Yes 

Lead less 

Chip Carrier 
(TypeC) 

Ceramic 

Square 

4 Sides 

0.050 in. 

None 

Yes 

Yes 


SO - THE WORLD’S SMALLEST 
PLASTIC DIP 

As you can see below, there is very little 
difference between the assembly SO and 
a DIP. The major difference Is that the SO 
is much smaller and has a different lead 
bend. Both DIPs and SO packages use the 
same materials and assembly technology. 



THERMAL CHARACTERISTICS 


Junction Temperature (Tj) 

Actual junction temperature can be calcu¬ 
lated using the following: 


Tj = (PdX 


where: 

Tj = Actual Junction Temperature 
Po= Power Dissipation 
(Vcc Max) X dec Max) 

Thermal Resistance Junction 
to Ambient 


Example: 

A device is operated at -i-55"C with a 
power dissipation of 145 mW and a R^ of 
100X/W. 

Tj = (0.145 X 100)-t-55 
Tj = (15) + 55 
Tj = 70*C 


Power Dissipation (Pq) 

The maximum power consumption an inte¬ 
grated circuit can tolerate at a given oper¬ 
ating ambient temperature can be found 
from the equation: 


where: 


Tj(Max)-T 

R^j^iTyp) 


Pd(Ta) = Power dissipation allowable at a 
given operating ambient temper¬ 
ature. This must be greater than 
the sum of the products of the 
supply voltages and supply cur¬ 
rents at the worst case operat¬ 
ing condition. 

Tj(Max)= Maximum operating junction 
temperature. 

Ta= Maximum desired operating am¬ 
bient temperature. 

R(,ja= Typical thermal resistance junc¬ 
tion to ambient. 


Example: 


The maximum allowable power dissipa¬ 
tion for a 14-pin device mounted on a cer¬ 
amic substrate with maximum junction 
temperature Tj = 150“C and maximum 


temperature Ta = 70“C. 
150“-70“ 

Pd(70“)=- 

130“/W 


Pd( 70“) =-??_ = 615 mW 
130 
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RELIABILITY 

This section summarizes the activities 
undertaken by Reliability Engineering to 
evaluate and qualify the SO package. The 
evaluation demonstrated that the stress 
performance of the SO package is equiva¬ 
lent to the larger standard molded epoxy 
dual-in-line package in ail aspects, and 
mounted, the package thermal resistance 
characteristics are exceptional consider¬ 
ing the reduced size and mass of the 
package. 

Evaluation Program 

The evaluation/qualification program con¬ 
ducted in 1979 included three Analog 
products: LM311 Voltage Comparator, 
/iA747 Dual Op Amp, and NE532 Dual Op 
Amp. 

These devices encompass three wafer 
fabrication processes and both 8-pin and 
14-pin package configurations. 


All products were assembled on Alloy 42 
lead frames, die attached utilizing conven¬ 
tional gold-silicon eutectic and molded in 
our standard Morton 41 OB epoxy Novalac 
compound. The devices were subjected to 
a series of accelerated stresses and 
tested to conventional data sheet param¬ 
eters. Variables data were taken and drift 
analysis was performed. 

The stress conditions employed were as 
follows; 

• High Temperature Bias Life 
Ta= 125*0, Vcc= ±15V 

• High Temperature Storage Life 
Ta= 150*0 

• Temperature/Humidity Bias Life 
Ta = 85*0, RH = 85%, Vcc= ± 15V 

• Temperature/HumidIty/Pressure 
(Pressure Oooker) Ta= 121 *0, 

15 PSIG 100%, Sat. Steam 


• Thermal Shock (Liquid-to-Liquid) 

-65*0 to 150*0 

Program Results 

The small dimensions of the SO package 
raised questions on its reliability, particu¬ 
larly in high humidity environments. The 
test results, however, compare favorably 
to the standard dual-in-line product. Our 
corporate requirements for product quali¬ 
fication were met or exceeded. The de¬ 
tailed results are presented in the Reliabil¬ 
ity Evaluation Results table. 

SO packaging materials are being improved. 
As qualification evaluations are completed, 
results will be made available through the 
SURE ill program. 


RELIABILITY EVALUATION RESULTS 


RELIABILITY 
ENGINEERING 
PROJECT ID 

SIGNETICS 

PRODUCT 

TYPE 

STRESS 

P- 

STRESS 

CONDITIONS 

STRESS 

DURATION 

CUMULATIVE 

RESULT 

ANALYSIS 

79070 

LM311 

(14-Lead 

“SO”) 

HTOL 

125*0 

2,000 hrs 

1/49 

1 @ 168 hrs: ball bond to trace short 

HTSL 

150*0 

2,000 hrs 

0/50 


Bias/ 

temperature/ 

humidity 

85*0 @ 85% RH 
Vcc = 5.5V 

2,000 hrs 

2/50 

2 @ 2,000 hrs: internal metal 
corrosion 

Pressure pot 

121*0 14 PSIG 

432 hrs 

2/51 

1 @ 192 hrs: output leakage = 68 nA 

1 @ 432 hrs: output leakage = 100 nA 
Both internal metal corrosion 

Thermal shock 

-65*0 to -1-150*0 

1,000 ~ 

0/45 


790708 

^A747 

(14-Lead 

“SO”) 

HTOL 

125*0 to± 15V 

2,000 hrs 

2/50 

1 @ 168 hrs: Vos= 10 mV, 

Vos= 7.4 mV @ 2K hrs 

1 @ 1,500 hrs: Vos= - 80 mV, Ib = 8 /xA 
Suspect static damage 

HTSL 

150*0 

2,000 hrs 

0/50 


Bias/ 

temperature/ 

humidity 

85*0 @ 85% RH 
Vcc=5.5V 

2,000 hrs 

1/50 

Vqs rejects @ 500 hrs (-80 mV) 
Suspect static damage 

Pressure pot 

121*0 15 PSIG 

312 hrs 

3/50 

3 Vqs rejects @ 312 hrs (-8 mV) 

Thermal shock 

. . i 

-65*0 to -^150*0 

1,000 ~ 

1/48 

Vqs rejects @ 700- (- 170 mV, 
Ib=14mA) 

Suspect static damage 

795003 

NE532 

(8-Lead 

“SO”) 

j 

HTOL 

150*0 ! 

2,000 hrs 

0/45 

To 500 hrs, 0/18 from 500 to 2,000 
hrs (due to capacity limitations) 

HTSL 

150*0 1 

2,000 hrs 

0/46 


Bias/ 

temperature/ 

humidity 

85*0 @ 85% RH 

2,000 hrs 

2/49 

1 @ 1,500, 1 @ 2,000 hrs 

Both output sink current failures due 
to corrosion 

Pressure pot 

121*0 15 PSIG 

456 hrs 

1/43 

Output sink current @ 288 hrs 

Thermal shock 

-65*0 to -H50*O 

1,000- 

1/45 

Vqs rejects @ 200- (15 mV) 


7-2 


Signetics 








LOGIC PRODUCTS 


SMD PACKAGE INFORMATION 


so PACKAGE THERMAL DATA 


PACKAGE 

TYPE 

PACKAGE 

MOUNTING 

TECHNIQUE* 

MAX. ALLOWABLE 
POWER DISSIPATION 
(mW) AT 25‘»C 

MAX. ALLOWABLE 
POWER DISSIPATION 
(mW) AT 70®C 

THERMAL RESISTANCE 
(0JA®C/Watt) 

Average 

Maximum 

SO-14 

PCB 

658 

421 

190 

225 


Ceramic 

962 

615 

130 

165 


Ceramic w/H.S. 

1471 

941 

85 

110 

SO-16 

PCB 

862 

551 

145 

170 


Ceramic 

1250 

800 

100 

125 


Ceramic w/H.S. 

1923 

1231 

65 

85 

SO-16L 

PCB 

1250 

800 

100 

140 


Ceramic 

1743 

1143 

70 

100 


Ceramic w/H.S. 

2500 

1600 

50 

65 

SO-20 

PCB 

1471 

941 

85 

115 


Ceramic 

2273 

1454 

55 

85 


Ceramic w/H.S. 

3572 

2286 

35 

55 

SO-24 

PCB 

1563 

1000 

80 

110 


Ceramic 

2000 

1600 

50 

80 


Ceramic w/H.S. 

4167 

2667 

30 

50 


NOTES 

1. PCB= Printed circuit board 

2. Ceramic = Alumina substrate 

3. Ceramic w/H.S.= Alumina substrate with heat sink and/or thermal compound 

‘Air gap between package and surface is 0.006-inch unless thermal compound is used. 


PACKAGE AVAILABILITY 


COMMERCIAL PACKAGES 

MILITARY 

(CERAMIC) PACKAGES 

Pin Count 

SO 

0.150 Wide 

SOL 

0.300 Wide 

PLCC 

Leadless 
Chip Carrier 

Flatpack 

8 

Available 

_ 

_ 

— 

_ 

14 

Available 

— 

— 

— 

Available 

16 

Available 

Available 

— 

— 

Available 

20 

— 

Available 

— 

Available 

— 

24 

— 

Available 

— 

Available 

Available 

28 

— 

Available 

— 

Available 

— 

44 

_ 

_ 

1984 

Available 

— 

52 

— 

— 

— 

Available 

Available 

68 

— 

— 

— 

Available 

Available 

84 

— 

— 

— 

— 

— 


TECHNOLOGIES AVAILABLE IN SIGNETICS 
SURFACE-MOUNTED PACKAGES 


PACKAGE TYPE 

PRODUCT TYPES 

AVAILABILITY 

SO-14 

CMOS-4000, TTL-S, TTL-LS, TTL-Std. 

Now 

SO-14 

High-Speed CMOS, TTL-Fast 

1984 

SO-16 

CMOS-4000, TTL-S, TTL-LS, TTL-Std. 

Now 

SO-16 

High-Speed CMOS, TTL-Fast 

1984 

SO-16L 

TTL-S, TTL-LS, TTL-Std. 

Now 

SO-16L 

TTL-Fast 

1984 

SO-20 

TTL-S, TTL-LS 

Now 

SO-20 

TTL-Fast, High-Speed CMOS 

1984 

SO-24 

TTL-Fast, High-Speed CMOS 

1984 

SO-28 

TTL-Fast 

1984 
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PACKAGE OUTLINE/JEDEC 
REGISTRATION 

The following SO package outlines have E. “L” is the length of terminal for solder- 

been registered w|th the JC11.3 com- ing to a substrate, 
mittee of the Joint Electronic Devices F. Controlling dimension; Millimeter. 
Engineering Council of the Electronics In¬ 
dustry Association: 

SO-8 SO-20 

SO-14 SO-24 

SO-16 SO-28 

SO-16L 

Outlines and dimensions for each pack¬ 
age are shown below: 

A. Dimensions and tolerancing per ANSI 
Y14.5-1973. 

B. "T” is a reference datum. 

C. “D” and “E” are reference datums and 
do not include mold flash or protru¬ 
sions. Mold flash or protrusions shall 
not exceed 0.15mm (0.006 in.). 

D. The chamfer on the body is used to 
designate pin 1. The beveled side to 
the left denotes lead number 1. 
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Table 1 MILITARY PACKAGE AVAILABILITY 


JAN 

CASE OUTLINE 
AND 

LEAD FINISH 

SIGNETICS MILITARY PACKAGE TYPES 

CERAMIC 

SPIN 

14-PIN 

16PIN 

18-PIN 

20PIN 

24-PIN 

PB 

FE 

— 

— 

— 

_ 

_ 

CB 

— 

F 

— 

— 

— 

— 

EB 

— 

— 

F 

— 

— 

— 

JB 

— 

— 

— 

— 

— 

F 

DB 

— 

W 

— 

— 

— 

— 

FB 

— 


W 

— 


— 

RB 

— 

— 

— 


F 1 

— 

VB 

— 


— 

F 

— 

— 


Ad products dsted are also availabia 



JS 

JB 

RB 


JAN QUALIFIED 

883B 

54 

X 

X 

X 

54LS 

X 

X 

X 

54S 

X 

X 

X 

54F 

— 

— 

X 

82 

— 

— 

X 

8T 

— 

— 

X 

93XX 

— 

X 

X 

96XX 

— 

— 

X 

Analog 

— 

X 

X 

Bipolar Memory 

— 

X 

X 

Microprocessor 

— 


X 


MILITARY PRODUCTS/ 

PROCESS LEVELS 

The Signetics MIL-M-38510 and MIL- 
STD-883 Programs are organized to provide 
a broad selection of processing options, 
structured around the most commonly re¬ 
quested customer flows. These programs 
are designed to provide our customers: 

• Fully compliant 883/M5004 flows on all 
products. 

• Standard processing flows to help 
minimize the need for custom specifica¬ 
tions. 

• Cost savings realized by using standard 
processing flows in lieu of custom flows. 

• Better delivery lead times by minimizing 
spec negotiation time, plus allow 
customers to buy products off-the-shelf 
or in various stages of production rather 
than waiting for devices started 
specifically to custom specifications. 

The following explains the different pro¬ 
cessing options available. Special device 
marking clearly distinguishes the type of 
screening performed. Refer to Tables 2 
and 3. 

JAN QUALIFIED (JS and JB) 

JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government’s product standar¬ 
dization programs, and is monitored by the 
Defense Electronic Supply Center (DESC), 
through the use of industry-wide pro¬ 
cedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi¬ 
fied facility to Mil-M-38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electrical 
test'data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appear on the DESC Qualified 
Products List (QPL 38510). 

Quality conformance inspection testing, 
per MIL-STD-883, Method 5005, is perform¬ 
ed according to Mil-M-38510 as follows: 

® Group A; each sublot. (Alternate Group A) 

•Group B; one sublot for each package 
type every week. (Alternate Group B) 

• Group C; one sublot for each microcircuit 
group every 13 weeks. 

• Group D; one sublot for each package 
type every 26 weeks. 


Table 2 MILITARY SUMMARY 


NOTE: This category of part conforms to 
Quality Level B (7rQ = 1.0) of MIL-HDBK- 
217D. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also 
possess a requirement for a standard 
marking used throughout the 1C industry. 

By implementing this government standar¬ 
dization program, Signetics complies with 
the trend of reducing the numerous similar 
Source Control Drawings (SCD’s). This 
standardized trend results In a single com¬ 
plete and comprehensive specification, a 
single product flow, and a single ad¬ 
ministrative effort—for both the aerospace 
community and for Signetics. Because the 
list of Signetics’ qualified products will 
change periodically, you may wish to con¬ 
tact your nearest Signetics’ Sales Office or 
refer to the Products Qualified under 
Military Specification from DESC for our 
current update. 

JAN Class S products are quoted on a unit 
price basis only (similar to present Class B 
programs). There will be no lot charges for 
SEM inspection, electrical testing, or 
Group B or D quality conformance inspec¬ 
tion. All additional charges are amortized 
in the unit price. 

Package types currently qualified are: 

1) Cerdip—ceramic dual-in-line 

Signetics 


2) Cerpac—ceramic flat pack 

Government Source Inspection (GSI) is a 
requirement of the JAN 38510 Class S 
specification. No alterations to this 
specification may be instituted. Therefore, 
the only allowed customer source inspec¬ 
tion option is at pre-ship (verification only). 

Additional program data options (such as 
wafer lot acceptance, attributes. Group B, 
D, and others) are available upon request 
for a nominal fee. 

MIL-STD-883, LEVEL B 

Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to MIL- 
STD-883 Method 5004, and is 100% elec¬ 
trically tested to Signetics data sheets. 

Quality conformance inspection per MIL- 
STD-883, Method 5005, Group A, is perform¬ 
ed on each sublot. Group A subgroup elec¬ 
trical parameters are those included in the 
detailed Signetics data book. Contact the 
factory for parametric subgroup 
assignments. 

Generic quality conformance data per 
Method 5005, Groups B, C, and D, is 
generally available on popular device types 
and packages, but availability is not 
guaranteed. The factory must be consulted 
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prior to ordering generic data. When 
available, generic data is defined as 
follows: 

• Group B: Performed once per package 

type every six weeks of seal. 

• Group C: Performed once per microcir¬ 


cuit group every 52 weeks of 
seal. 

• Group D: Performed once per package 
type every 52 weeks of seal. 

Quality conformance endpoint electrical 
parameters for Groups C and D are the 


Group A subgroups 1, 2, and 3. 

Copies of generic data, Groups A, B, C, and 
D, may be ordered by customers at a 
nominal charge. 

NOTE: This category of part conforms of 
Quality Level B-2 (irQ = 6.5) of MIL- 
HDBK-217D. 


Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 





PROCESSING LEVELS | 

DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

MiL-M-38510 and MIL-STD-883 
REQUIREMENTS, METHODS AND 

TEST CONDITIONS 

REQUIRE¬ 

MENT 

JAN 

CLASS 

S 

JAN 

QUALIFIED 

(B) 

883 

General Mil-M-38510 
1. Pre-Certification 

A. Product Assur¬ 
ance Program 

B. Manufacturer’s 
Certification 

The Manufacturer shall establish and imple¬ 
ment a Products Assurance Program Plan and 
provide for a manufacturer survey by the quali¬ 
fying activity. 


X 

X 

N/A 

2. Certification 

Received after manufacturer has completed a 
successful DESC survey. 

— 

X 

X 

N/A 

3. Device 
Qualification 

Device qualification shall consist of subjecting 
the desired device to Groups A, B, C, and D of 
Method 5005. 


X 

X 

N/A 

4. Traceability 

Traceability maintained back to wafer produc¬ 
tion lots. 

— 

X 

X 

X 

5. Country of Origin 

Devices must be manufactured, assembled, and 
tested within the U.S. or its territories. 

— 

X 

X 

N/A 

Screening Per 
Method 5004 of 
Mil-Std-883 






6. Non-Destructive 
Bond Pull 

2023 

100% 

X 

N/A 

N/A 

7. Internal Visual 
(Precap) 

2010, Cond. A or B 

100% 

A 

B 

B 

8. Stabilization 

Bake 

1008, Cond. C Min 

100% 

X 

X 

X 

9. Temperature 
Cycling 

1010, Cond. C; 

(10 cycles, -65°Cto -f150“C) 

100% 

X 

X 

X 

10. Constant 
Acceleration 

2001 Cond. E; Y1 (30 kg in Y1 Plane) 

100% 

X 

X 

X 

11. Visual Inspection 

12. Seal (Hermeticity) 

A. Fine 

B. Gross 

There is no test method for this screen; it Is in¬ 
tended only for the removal of Catastrophic 
Failures defined as Missing Leads, Broken 
Packages or Lids Off. 

1014 Cond. A or B; (5.0 x 10-8CC/Sec) 

1014 Cond. C. 

100% 

100% 

100% 

X XX 

X XX 

X XX 

13. Marking 

Fungus inhibiting ink 

100% 

X 

X 

X 

14. Particle Impart 
Noise Test 

2020, Cond. A 

100% 

X 

N/A 

N/A 

15. Radiographic 

2012; two views 

100% 

X 

N/A 

N/A 

16. Interim 

Electricals 
(Pre Burn-In) 

Per applicable device specification 

100% 

X 

Optional 

Optional 

17. Burn-In 

1015, Cond. as specified 
(160 hrs. Min at 125"C Min) 

100% 

240 hrs. 

X 

X 
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Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Continued) 





PROCESSING LEVELS 

DESCRIPTION OF 

MIL-M-38510 and MIL-STD>883 


JAN 

JAN 


REQUIREMENTS 

REQUIREMENTS, METHODS AND 

REQUIRE- 

CLASS 

QUALIFIED 

883 

AND SCREENS 

TEST CONDITIONS 

MENT 

S 

(B) 


18. Final Electricals 

Per applicable device specification 

100% 

100% 
Read & 
Record 

Slash Sheet 

Data Sheet 

a. Static Tests 

Subgroup 1 


X 

X 

X 

@25°C 

b. Static Tests 

Subgroup 2 


X 

X 

X 

@ + 125“C 
c. Static Tests 

Subgroup 3 


X 

X 

X 

d. Dynamic Test 

Subgroup 4 (for Linear Products only) 


X 

X 

X 

@25°C 
e. Functional 

Subgroup 7 


X 

X 

X 

Test 

@25°C 






f. Switching 

Subgroup 9 


X 

X 

X 

Test 

@25“C 






g. Switching 

Subgroup 10, 11, (as applicable) 


X 

X 

X 

Test 

@ temperature 






19. Percent 

A PDA of 10% is a requirement applied against 

10% 

5% 

X 

X 

Defective 

the static tests @25°C (A-1). This is controlled 





Allowable (PDA) 

by the slash sheets for JAN products. For RB, 
10% is standard. 





20. External Visual 

2009 

100% 

X 

X 

X 

Quality Conform¬ 
ance Inspection 
per Method 5005 
of Mil-Std 883 

ATTRIBUTE DATA ONLY 





21. Group A 

Electrical Tests — Final Electricals (#18 above) 
repeated on a sample basis (Subgroups 1 
through 12 as specified) performed in line with 
final electricals. 

Each sublot 

X 

X 

X 

22. Group B 

Package functional and constructional related 

Each pkg. 

Each sublot 

Each week 

Generic 


test (package dimensions; resistance to 
solvents; internal, visual, and mechanical bond 
strength; and solderability). 

type 


of seal 


23. Group C 

Die related tests (1,000 hour operating life. 

Each 

N/A 

Each 13 

Generic 


temperature cycling, and constant acceleration. 

/iCircuit 


weeks 



group 


of seal 


24. Group D. 

Package related tests (physical dimensions, 

Each pkg. 

Each 

Each 

Generic 


lead fatigue, thermal shock, temperature cycle, 

type 

26 weeks 

26 weeks 



moisture resistance, mechanical shock, vibra- i 
tion, variable frequency, constant acceleration, 
and salt atmosphere). 


of seal 

of seal 
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ORDERING INFORMATION 

The Signetics Military Products are availabie in a variety of dif¬ 
ferent process levels and several different packages. The correct 
ordering code or part number for the devices is an alphanumeric 
sequence as explained below. Not all devices are available in all 


the packages. The ordering codes on the individual data sheets 
indicate the present or planned availability of the products. 
However, availability of specific part numbers can be obtained 
from your local sales office or franchised distributor. 


Ordering Code 


1) JM385t0/07801 BJB 

[L 


"L 


LEAD FINISH 
PACKAGE TYPE 
CLASS “B” 

SLASH SHEET NUMBER 
(BASIC DEVICE TYPE) 


JAN QUALIFIED 


S54S181F883B 

T“^TTL. 


LEVEL “B” 

MIL-STD-883 

PACKAGE TYPE 

BASIC DEVICE TYPE 

MILITARY TEMPERATURE RANGE 
(-55 TO 125“C) 


2) JB54S181F 

TT~T“I- 


PACKAGE TYPE 
BASIC DEVICE TYPE 
CLASS “B” 

JAN QUALIFIED 


4) 


RB54S181F 

T“T~11 


PACKAGE TYPE 
BASIC DEVICE TYPE 
MIL STD-883, LEVEL “B” 


NOTE; 

1) and 2) JAN qualified products. 

3) and 4) Non-JAN MIL-STD-883 products. 


For minimum quantity orders, contact your local Signetics sales representative. 


PACKAGES AVAILABLE* 

F = Ceramic DIP 
I = Ceramic DIP 

G = Ceramic Leadless Chip Carrier 
W = Ceramic Flatpack 


See Package Outlines section for more information 


For the latest military product information, please request a 
Military Products Guide from Publications Services, 
408/746-2111. 
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INTRODUCTION 

The following information applies to all pac¬ 
kages unless otherwise specified on individual 
package outline drawings. 

General 

1. Dimensions shown are metric units (mil¬ 
limeters), except those in parentheses 
which are English units (inches). 

2. Lead spacing shall be measured within 
this zone. 

a. Shoulder and lead tip dimensions are to 
centerline of leads. 

3. Tolerances non-cumulative. 

4. Thermal resistance values are determined 
by utilizing the linear temperature depen¬ 
dence of the forward voltage drop across 
the substrate diode in a digital device to 
monitor the junction temperature rise dur¬ 
ing known power applications across Vqq 
and ground. The values are based upon 
120 mils square die for plastic packages 
and a 90 mils square die in the smallest 
available cavity for hermetic packages. All 
units were solder mounted to P.C. boards, 
with standard stand-off, for measurement. 


Plastic Only 

5. Lead material: Olin 194 (Copper Alloy) or 

equivalents, solder dipped. 

6. Body material: Plastic (Epoxy) 

7. Round hole In top corner denotes lead 

No. 1. 

8. Body dimensions do not include molding 

flash. 

Hermetic Only 

9. Lead material 

a. ASTM alloy F-15 (KOVAR) or 
equivalent—gold plated, tin plated, or 
solder dipped. 

b. ASTM alloy F-30 (Alloy 42) or 
equivalent—tin plated, gold plated, or 
solder dipped. 

c. ASTM alloy F-15 (KOVAR) or 
equivalent—gold plated. 

10. Body Material 

a. Eyelet, ASTM alloy F-15 or 
equivalent—gold or tin plated, glass 
body. 

b. Ceramic with glass seal at leads. 

c. BeO ceramic with glass seals at leads. 

d. Ceramic with ASTM alloy F-30 or 
equivalent. 


11. Lid Material 

a. Nickel or tin plated nickel, weld seal. 

b. Ceramic, glass seal. 

c. ASTM alloy F-15 or equivalent, gold 
plated, alloy seal. 

d. BeO ceramic with glass seal. 

12. Signetics symbol, angle cut, or lead tab 
denotes Lead No. 1. 

13. Recommended minimum offset before 
lead bend. 

14. Maximum glass climb 0.010 inches. 

15. Maximum glass cimb or lid skew is 0.010 
inches. 

16. Typical four places. 

17. Dimension also applied to seating plane. 
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PLASTIC PACKAGES 


NO. OF LEADS 

PACKAGE CODE 

Qia/ejc (°C/W)2 

DESCRIPTION 

SO Packages 

14-Pin 

D 

NA 

SO-14 

16-Pin 

D 

NA 

SO-16 

16L-Pin 

D 

NA 

SO-16L 

20-Pin 

D 

NA 

SO-20 

24-Pin 

D 

NA 

SO-24 

28-Pin 

D 

NA 

SO-28 

Standard Dual-ln-Line Packages 

14-Pin 

N 

86/48 


16-Pin 

N 

83/42 


20-Pin 

N 

61/24 


24-Pin 

N 

52/23 


28-Pin 

N 

85/23 



NOTE 

1. For SO packages 0ja (°C/W) only 


HERMITIC PACKAGES FOR MILITARY ONLY 

NO. OF LEADS 

PACKAGE CODE 

Q|a/Q|c(°C/W)) 

DESCRIPTION 

Cerdip Family 

14-Pin 

F 

110/30 

Dual-In-Line Ceramic 

16-Pin 

F 

100/30 

Dual-In-Line Ceramic 

20-Pin 

F 

90/25 

Dual-In-Line Ceramic 

24-Pin 

F 

60/26 

Dual-In-Line Ceramic 

Flat Packs 

14-Pin 

W 

205/50 

Flat Ceramic 

16-Pin 

W 

200/50 

Flat Ceramic 

28-Pin 

W 

107/22 

Flat Ceramic, BEO 

Leadless Chip Carrier 

20-Pin 

G 


Laminated Ceramic 

Side Brazed Lead 


Package Type 

D = Small Outline Plastic DIP 
F = Cerdip 

G = Hermetic Leadless 
N = Plastic DIP 
W = Ceramic Flatpack 
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N PACKAGE PLASTIC 
(14-PIN DIP) 


N PACKAGE PLASTIC 
(16-PIN DIP) 




Ol"T 


7.87(310) I 
7.37 (.290) ^ 73( 068) 

_ 1.45 ( 057) 


/ V V V-L a D V V V Y 

3.43(135) 1-32 (.052) . L 

3.05(120) 10.03( 395) 1.12 (.044) J “ 

I r 2.16(0851 7.62(300) H | Hr 



n Ml 


_J L _ 2.79 (.110) 

I t 2.29 (.090) 

0.53 (.021) NON- 

0.38 (.015) CUMULATIVE 


N PACKAGE PLASTIC 
(20-PIN DIP) 


N PACKAGE PLASTIC 
(24-PIN DIP) 



31.88 (1.255) 
31.50 (1.240) 



26.92 (1.060) 

" 26.54 (1.045) 0.89 (.035) ‘ 

0.38 (.015) 


3.68 (.145) 

2.92(115) 1., 7.87 (.310) 

—I I r~7.37 (.290) 


3.43 (.135) [ 71 1 
3.05 (.120) I ~*ir I 

1.32 (.052) 0.53 (.021) 
1.12 (.044) 0.38 (.015) 


h~ rH ^ I 

2.16 (.085) 3.94 (.155) 
1.65 (.065) 3.68 (.145) 


0.38 (.015) 
0.25 (.010)“ 

17.65 (.695) _ 

~ 15.24 (.600) 


plHl— p-l 
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W PACKAGE CERAMIC 
(14-PIN FLATPACK) 


W PACKAGE CERAMIC 
(16-PIN FLATPACK) 



W PACKAGE CERAMIC 
(24-PIN FLATPACK) 
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LOGIC PRODUCTS 


SALES OFFICES 


SIGNETICS 


HEADQUARTERS 

811 East Arques Avenue 
P.O.Box 3409 

Sunnyvale. California 94088-3409 
Phone; (408) 739-7700 


ALABAMA 

Huntsville 

Phone: (205) 830-4001 

ARIZONA 


Phoenix 

Phone: (602) 265-4444 

CALIFORNIA 


Canoga Park 

Phone: (213) 340-1431 
Cupertino 

Phone: (408) 725-8100 

Inglewood 

Phone; (213) 670-1101 

Irvine 

Phone: (714) 833-8980 
(213) 588-3281 

San Diego 

Phone; (714) 560-0242 

COLORADO 

Aurora 

Phone: (303) 751-5011 

CONNECTICUT 

Danbury 

Phone: (203) 748-3722 


FLORIDA 

Clearwater 

Phone: (813) 796-7086 
Ft. Lauderdale 
Phone: (305) 486-6300 

GEORGIA 

Atlanta 

Phone: (404) 953-0067 


ILLINOIS 

Schaumburg 

Phone: (312) 843-7805 


INDIANA 

Kokomo 

Phone: (317) 453-6462 
KANSAS 
Overland Park 
Phone; (913) 341-8181 

MARYLAND 
Glen Burnie 

Phone; (301) 787-0220 

MASSACHUSETTS 

Littleton 

Phone: (617) 486-8411 
MICHIGAN 
Farmington Hills 
Phone: (313) 476-1610 

MINNESOTA 


Edina 

Phone: (612) 835-7455 

NEW JERSEY 


Parsippany 

Phone: (201) 334-4405 

NEW YORK 


Liverpool 

Phone; (315) 451-5470 

Melville 

Phone: (516) 752-0130 


Wappingers Falls 

Phone: (9 


lone: (914)297-4074 


NORTH CAROLINA 
Raleigh 

Phone: (919) 851-2013 

OHIO 


Worthington 

Phone; (614) 888-7143 

PENNSYLVANIA 


Horsham 

Phone: (215) 443-5500 

TENNESSEE 

Greeneville 

Phone; (615) 639-0251 

TEXAS 

Austin 

Phone; (512) 458-2591 


Richardson 

Phone; (214) 644-3500 

CANADA 

SIGNETICS CANADA, LTD. 
Etobicoke, Ontario 

Phone: (416) 622-9314 
Ottawa, Ontario 
Tech-Trek, Ltd. 

Phone: (613) 230-3927 


REPRESENTATIVES 

ARIZONA 

Scottsdale 

Thom Luke Sales, Inc. 

Phone; (602) 941-1901 


CALIFORNIA 


Los Gatos 

Sierra Technology 
Phone; (408) 354-1626 


Santa Clara 
Magna Sales 
Phone; (408) 727-8753 


San Diego 

Mesa Engineering 
Phone: (619) 278-8021 


CANADA 

Etobicoke 

Tech-Trek, Ltd. 

Phone: (416) 626-6676 
Poinfe Claire 
Tech-Trek, Ltd. 

Phone: (514) 697-3385 


CONNECTICUT 
Yalesville 
Kanan Associates 
Phone; (203) 265-2404 


FLORIDA 
Pompano Beach 

v/g Sales 

Phone; (305) 971-0900 
ILLINOIS 
Schaumburg 
Micro-Tex, (nc. 

Phone: (312) 885-1131 
IOWA 
Marion 

Rep. Associates Corp. 
Phone: (319) 373-0152 


KANSAS 
Kansas City 

B. C. Electronic Sales 
Phone: (913) 342-12n 

MASSACHUSETTS 

Reading 

Kanan Associates 
Phone: (617) 944-8484 


MICHIGAN 
Bloomfield Hills 
Enco Marketing 
Phone: (313) 642-0203 


MINNESOTA 
Minneapolis 
High Technology Sales 
Phone: (612)888-8088 


MISSOURI 

Bridgeton 

B. C. Electronic Sales 
Phone: (314) 291-1101 

NEVADA 


Carson City 
Magna ^aies 
Phone: (702) 883-1471 

NEW JERSEY 


East Hanover 
Emtec Sales, Inc. 
Phone: (201) 428-0600 
NEW MEXICO 
Albuquerque 
Power Enterprises 
Phone; (505) 298-1918 
NEW YORK 


Ithaca 

Bob Dean, Inc. 

Phone: (607) 257-1111 


Melville 

Emtec Sales, Inc. 
Phone: (516) 752-1630 

OREGON 


Hillsboro 

Western Technical Sales 
Phone: (503) 640:4621 


PENNSYLVANIA 

Pittsburgh 

Covert & Newman Co. 
Phone: (412) 531-2002 

TEXAS 

Houston 

OM Sales 

Phone: (713) 789-4426 

UTAH 

Salt Lake City 
Electrodyne 
Phone: (801) 486-3801 

WASHINGTON 

Bellevue 

Western Technical Sales 
Phone: (206) 641-3900 

Spokane 

Western Technical Sales 
Phone: (509) 922-7600 
WISCONSIN 
Waukesha 
Micro-Tex, Inc. 

Phone: (414) 542-5352 


DISTRIBUTORS 


AUBAMA 

Huntsville 

Hamilton/Avnet Electronics 
Phone: (205) 837-7210 
Pioneer Electronics 
Phone: (205) 837-9300 

ARIZONA 

Phoenix 

Hamilton/Avnet Electronics 
Phone: (602) 231-5100 


Schweber Electronics 


Phone: (602) 9974874 
Wyle Distribution Group 
Phone: (602) 249-2232 


CALIFORNIA 

Chatsworth 

Anthem Electronics 
Phone: (213) 700-1000 


Arrow Electronics 
Phone: (213) 701-7500 


Costa Mesa 

Avnet Electronics 
Phone; (714) 754-6111 

Hamilton Electro Sales 
Phone: (714) 641-4100 

Culver City 

Hamilton/Avnet Electronics 
Phone: (213) 558-2121 

Hamilton/Avnet Electronics 
Military 

Phone: (213)558-2901 
El Setmndo 

Wwe Distribution Group 
Phone: (213) 322-8100 
Irvine 

Schweber Electronics 
Phone; (714) 863-0200 
Wyle Distribution Group 
Phone: (714) 863-9953 
Sacramento 

Hamilton/Avnet Electronics 
Phone (916) 920-3150 

San Diego 
Anthem Electronics 
Phone; (619) 453-4871 
Arrow Electronics 
Phone (619) 565-4800 


Hamilton/Avnet Electronics 
Phone: (619) 571-7510 
Wyle Distribution Group 
Phone: (619) 565-9171 

San Jose 

Anthem Electronics Inc. 
Phone:(408)946-8000 

Santa Clara 
Schweber Electronics 
Phone; (408) 748-4700 
Wyle Distribution Group 
Phone: (408) 727-2500 

Sunnyvale 
Arrow Electronics 


Phone: (408) 745-6600 


Hamilton/Avnet Electronics 
Phone: (408) 743-3366 


Anthem Electronics 
Phone: (714) 730-8000 
Arrow Electronics 
Phone: (714) 838-5422 
Woodland Hills 
Avnet Electronics 
Phone (213) 883-0000 

CANADA 
Calgary, Alberta 

Hamilton/Avnet Electronics 
Phone: (403) 230-3586 


Zentronics 

Phone:(403)272-1021 
Mississauga, Ontario 
Hamilton/Avnet Electronics 
Phone:(416)677-7432 


Zentronics 

Phone:(416)451-9600 
Montreal, Quebec 
Zentronics 


Phone: (514)735-5361 
Nepean, Ontario 
zentronics 

Phone: (613) 226-8840 
Ottawa, Ontario 
Cesco Electronics 


Phone:(613)226-6903 


Hamilton/Avnet Electronics 
Phone: (613) 226-1700 
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Quebec CHy 

Cesco Electronics 
Phone; (418) 524-4641 
Vancouver 
Zentronics 

Phone; (604) 688-2533 
mile St. Laurent, Quebec 
Hamilton/Avnet Electronics 
Phone; (514) 331-6443 
Waterloo 
Zentronics 

Phone; (519) 884-5700 
Winnipeg 
Zentronics 

Phone; (204) 775-8661 

COLORADO 

Aurora 

Arrow Electronics 
Phone (303) 696-1111 

Denver 

Wyle Distribution Group 
Phone; (303) 457-9953 

Englewood 

Hamilton/Avnet Electronics 
Phone; (303)740-1000 

CONNECTICUT 

Danbury 

Hamilton/Avnet Electronics 
Phone; (203) 797-2800 
Schweber Electronics 
Phone; (203) 792-3500 
Wallingford 
Arrow Electronics 
Phone; (203) 265-7741 
FLORIDA 
Ft. Lauderdale 
Arrow Electronics 
Phone; (305) 776-7790 
Hamilton/Avnet Electronics 
Phone; (305) 971-2900 
Hollywood 

Schweber Electronics 
Phone: (305) 927-0511 
Palm Bay 
Arrow Electronics 
Phone; (305) 725-1480 
St. Petersburg 
Hamilton/Avnet Electronics 
Phone; (813) 576-3930 
GEORGIA 
Atlanta 

Schweber Electronics 
Phone; (404) 449-9170 
Norcross 
Arrow Electronics 
Phone; (404) 449-8252 
Hamilton/Avnet Electronics 
Phone; (404) 447-7500 
Schweber Electronics 
Phone (404) 449-9170 
ILLINOIS 
Elk Grove 

Schweber Electronics 
Phone: (312) 364-3750 
Schaumburg 
Arrow Electronics 
Phone: (312) 397-3440 
Bensenville 

Hamilton/Avnet Electronics 
Phone; (312) 860-7700 


INDIANA 
Indianapolis 
Pioneer Electronics 
Phone:(317)849-7300 
Arrow Electronics 
Phone: (317) 243-9353 
Hamilton/Avnet Electronics 
Phone: (317) 844-9333 

KANSAS 
Overland Park 

Hamilton/Avnet Electronics 
Phone; (913) 888-8900 

MARYLAND 
Baltimore 
Arrow Electronics 
Phone: (301) 247-5200 
Columbia 

Hamilton/Avnet Electronics 
Phone; (301) 995-3500 

Gaithersburg 

Pioneer Washington Electronics 
Phone: (301) 948-0710 
Schweber Electronics 
Phone: (301) 840-5900 

MASSACHUSETTS 

Bedford 

Schweber Electronics 
Phone: (617) 275-5100 
Burlington 
Lionex Corp. 

Phone: (617) 272-9400 


Arrow Electronics 
Phone: (617) 933-8130 
Hamilton/Avnet Electronics 
Phone: (617) 273-7500 

MICHIGAN 
Ann Arbor 

Arrow Electronics 
Phone; (313) 971-8220 
Grand Rapids 
Hamilton/Avnet Electronics 
Phone: (616) 243-8805 
Livonia 

Hamilton/Avnet Electronics 
Phone: (313) 522-4700 
Pioneer Electronics 
Phone; (313) 525-1800 
Schweber Electronics 
Phone: (313) 525-8100 

MINNESOTA 
Eden Prairie 

Schweber Electronics 
Phone: (612) 941-5280 
Edina 

Arrow Electronics 
Phone; (612) 830-1800 


Arrow Electronics 
Phone; (612) 830-1800 
Hamilton/Avnet Electronics 
Phone: (612) 932-0600 

Minnetonka 

Hamilton/Avnet Electronics 
Phone (612) 932-0666 

MISSOURI 
Earth City 

Hamilton/Avnet Electronics 
Phone: (314) 344-1200 
St. Louis 
Arrow Electronics 
Phone: (314) 567-6888 


NEW HAMPSHIRE 
Manchester 

Arrow Electronics 
Phone: (603) 668-6968 

NEW JERSEY 
Cherry Hill 

Hamilton/Avnet Electronics 
Phone; (609) 424-0100 
Fairfield 

Arrow Electronics 
Phone: (201) 575-5300 
Hamilton/Avnet Electronics 
Phone; (201) 575-3390 
Lionex Corporation 
Phone: (201) 227-7960 
Schweber Electronics 
Phone; (201) 227-7880 

Moorestown 

Arrow Electronics 
Phone: (609) 235-1900 

NEW MEXICO 
Albuquerque 

Hamilton/Avnet Electronics 
Phone; (505) 765-1500 
Arrow Electronics 
Phone (505) 243-4566 

NEW YORK 
Buffalo 

Summit Distributors 
Phone; (716) 887-2800 
East Syracuse 
Arrow Electronics 
Phone: (315) 652-1000 
Hamilton/Avnet Electronics 
Phone; (315) 437-2642 
Hauppauge, L.I. 

Arrow Electronics 
Phone: (516) 231-1000 

Lionex Corp. 

Phone: (516)273-1660 

Liverpool 

Arrow Electronics 
Phone: (315) 652-1000 


Melville 

Hamilton/Avnet Electronics 
Phone: (516) 454-6012 


Rochester 

Arrow Electronics 


Phone: (716) 275-0300 


Hamilton/Avnet Electronics 
PhonefT71€) 475-9130 


Schweber Electronics 
Phone: (716) 424-2222 
Westbury, L.I. 

Schweber Electronics 


Phone; (516) 334-7474 

NORTH CAROLINA 
Charlotte 

Pioneer Electronics 


Phone: (704) 527-8188 
Raleigh 

Arrow Electronics 


Phone; (919) 876-3132 
Hamilton/Avnet Electronics 
Phone: (919) 878-0819 

Schweber Electronics 
Phone: (919) 876-0000 


Winston-Salem 
Arrow Electronics 
Phone: (919) 725-8711 


OHIO 

Beechwood 

Schweber Electronics 
Phone: (216)464-2970 
Cleveland 

Hamilton/Avnet Electronics 
Phone: (216) 831-3500 
Pioneer Electronics 
Phone: (216)587-3600 


Centerville 
Arrow Electronics 
Phone: (513) 435-5563 


Dayton 

Hamilton/Avnet Electronics 
Phone: (513) 433-0610 


Pioneer Standard Electronics 
Phone; (513) 236-9900 


Solon 

Arrow Electronics 
Phone: (216)248-3990 


OKLAHOMA 

Tulsa 

Quality Components 
Phone; (918) 664-8812 


OREGON 

Hillsboro 

Wyle Distribution Group 
Phone: (503)640-6000 

Lake Oswego 

Hamilton/Avnet Electronics 
Phone: (503) 635-8831 


PENNSLYVANIA 

Horsham 

Lionex Corp. 

Phone: (215) 443-5150 
Pittsburgh 
Arrow Electronics 
Phone; (412) 856-7000 
Pioneer/Pittsburgh 
Phone: (412) 782-2300 


TEXAS 


Austin 

Arrow Electronics 
Phone; (512) 835-4180 
Hamilton/Avnet Electronics 
Phone: (512) 837-8911 


Quality Components 
Phone: (512) 835-0220 


Dallas 

Arrow Electronics 
Phone: (214) 386-7500 


Hamilton/Avnet Electronics 
Phone: (214) 659-4111 


Quality Components 
Phone: (214) 387-4949 
Schweber Electronics 
Phone: (214) 661-5010 


Houston 

Arrow Electronics 
Phone: (713) 530-4700 
Hamilton/Avnet Electronics 
Phone: (713) 780-1771 
Schweber Electronics 
Phone; (713) 784-3600 


Sugar Land 
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LOGIC PRODUCTS 


SALES OFFICES 


UTAH 

Salt Lake CiW 
Hamilton/Avnet Electronics 
Phone: (801) 972-4300 

Wyle Distribution Group 
Phone: (801) 974-9953 

WASHINGTON 

Bellevue 

Arrow Electronics 
Phone: (206) 643-4800 

Hamilton/Avnet Electronics 
Phone: (206) 453-5844 

Wyle Distribution Group 
Phone: (206) 453-8300 

WISCONSIN 
New Berlin 

Hamilton/Avnet Electronics 
Phone: (414) 784-4510 

Oak Creek 

Arrow Electronics 
Phone: (414) 764-6600 


FOR SIGNETICS 

PRODUCTS 

WORLDWIDE: 

ARGENTINA 
Philips Argentina S.A. 

Buenos Aires 
Phone: 541-7141 

AUSTRALIA 

Philips Industries Holdings Ltd. 

Lane-Cove, N.S.W. 

Phone: 61-2-427-0888 

AUSTRIA 

Osterrichische Philips Bauelemente 
Wien 

Phone: 43-222-93-26-2 

BELGIUM 
N. V. Philips & MBLE 

Bruxelles 

Phone: 32-02-242-7400 

BRAZIL 

Ibrape 

Sao Paulo 

Phone: 55-011-211-2600 


CHILE 

Philips Chilena S.A. 
Santiago 

Phone: 56-2-39-4001 


ITALY 
Philips S.p.A. 

Milano 

Phone: 39-2-6994 


SOUTH AFRICA 
E.D.A.C. (PTY), Ltd. 

Johannesburg 
Phone: 27-11-614-2362 


COLOMBIA 
Sadape S.A. 

Bogota D.E. 

Phone: 600 600 

DENMARK 
Miniwatt A/S 

Kobenhavn N.V. 

Phone: 45-01-69-1622 

FINLAND 
Oy Philips Ab 

Helsinki 

Phone: 358-1-7271 

FRANCE 

R.T.C. La Radiotechnique-Compelec 

Paris 

Phone: 33-1-355-4499 

GERMANY 

Valvo 

Hamburg 

Phone: 49-40-3296-19 

GREECE 

Philips S.A. Hellenique 

Athens 

Phone: 9215111 

HONG KONG 
Philips Hong Kong, Ltd. 

Kwai Chung 
Phone: 852-0-245121 

INDIA 

Philips India & Elect. Ltd. 

Bombay 

Phone; 91-22-295144 

INDONESIA 

RT. Philips-Ralin Electronics 

Jakarta 

Phone: 716131 

IRELAND 
Philips Electrical Ltd. 

Dublin 

Phone: 353-1-69-3355 

ISRAEL 

Rapac Electronics, Ltd. 

Tel Aviv 

Phone; 972-3-477115 


JAPAN 

Signetics Japan, Ltd. 

Tokyo 

Phone: 813-230-1521 

Phone: 816-304-6171 

KOREA 

Philips Elect. Korea Ltd. 

Seoul 

Phone: 794-4202 

MALAYSIA 

Philips Malaysia Sdn. Berhad 

Kuala Lumpur 
Phone: 77 44 11 

MEXICO 

Electronica S.A. de C.V. 

Mexico D.F. 

Phone: 52-721-61300 

NETHERLANDS 
Philips Nederland B.V. 

Eindhoven 

Phone: 31-40-79-3333 

NEW ZEALAND 
Philips Electrical Ind. Ltd. 

Auckland 

Phone: 64-9-605914 

NORWAY 
Norsk A/S Philips 

Oslo 

Phone: 47-2-680200 

PERU 

Cadesa 

Lima 

Phone: 326070 

PHILIPPINES 
Philips Industrial Dev., Inc. 

Makati-Rizal 
Phone; 868951 

PORTUGAL 
Philips Portuguese SARL 

Lisboa 

Phone; 351-19-68-3121 

SINGAPORE 

Philips Project Dev. Pte., Ltd. 

Singapore 

Phone: 65-253-8811 


miiiindii o.n. 

Barcelona 
Phone; 301 63 12 

SWEDEN 
A.B. Elcoma 

Stockholm 

Phone: 46-08-67-9780 

SWITZERLAND 
Philips A.G. 

Zurich 

Phone: 41-01-988-2211 

TAIWAN 
Philips Taiwan, Ltd. 

Taipei 

Phone: 886-2-563-1717 

THAILAND 
Philips Electrical Co. 
of Thailand Ltd. 

Bangkok 

Phone: 233-6330-9 

TURKEY 
Turk Philips 
Ticaret A.S. 

Istanbul 

Phone; 43 59 10 

UNITED KINGDOM 
Mullard, Ltd. 

London 

Phone; 44-01-580-6633 

UNITED STATES 
Signetics International Corp. 
Sunnyvale, California 
Phone: (408) 739-7700 

URUGUAY 
Luzilectron S.A. 

Montevideo 
Phone: 91 43 21 

VENEZUELA 
Industries Venezolanas 
Philips S.A. 

Caracas 

Phone: 58-2-36-0511 


Signetics 
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